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The problem. 
C u r r e n t  accepted t h e r a p e u t i c  m o d a l ~ t y  i n  d i e t a r y  management 
f o r  i n d i v i d u a l s  w i t h  c h r o n i c  o b s t r u c t i v e  pulmonary d isease 
(COPD) i n c l u d e s  40-50% o f  t h e  c a l o r i c  i n t a k e  t o  come f rom 
f a t  sources.  According t o  c u r r e n t  l i t e r a t u r e ,  d i e t s  h i g h  
i n  f a t  l ead  t o  e leva ted  t o t a l  serum c h o l e s t e r o l  l e v e l s  and 
inc reased  r i s k  f o r  t h e  development o f  coronary  h e a r t  
d isease .  L i t t l e  research has addressed t h e  inc idence  and 
assoc ia ted  r i s k  o f  e l eva ted  t o t a l  serum c h o l e s t e r o l  l e v e l s  
because o f  d i e t  therapy i n  ambulatory i n d i v i d u a l s  w i t h  
COPD. 
Procedure. 
Records o f  46 persons w i t h  COPD who p a r t i c i p a t e d  i n  a  
pulmonary r e h a b i l i t a t i o n  program a t  a midwestern medical 
c e n t e r  between t h e  years  o f  1986-1989 were reviewed f o r  
t o t a l  serum c h o l e s t e r o l  l e v e l ,  s e v e r i t y  o f  d isease,  age, 
gender, and smoking h i s t o r y .  
F ~ n d i n g s .  
A l though mean t o t a l  serum c h o l e s t e r o l  l e v e l s  eva lua ted  were 
e l e v a t e d  >200  mg/d l , the l e v e l  s e t  by t h e  American Hea r t  
A s s o c i a t ~ o n ,  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  t o t a l  
serum c h o l e s t e r o l  l e v e l  when t h e  sample was ca tego r i zed  by 
s e v e r l t y  o f  d isease,  age, and gender. A d d i t i o n a l  f i n d i n g s  
i n d i c a t e d  83% o f  t h e  sample had smoked. Female s u b j e c t s  
smoked more packs pe r  day f o r  a  s l i g h t l y  longer  p e r i o d  o f  
t i m e  than  d i d  t h e  males. 
Conc lus ions.  
Whi le  hypotheses o f  t h e  s tudy  were n o t  suppor ted,  increased 
t o t a l  serum c h o l e s t e r o l  l e v e l s  i n  76% o f  t h e  s u b j e c t s  was a  
f i n d i n g  t h a t  has i m p l i c a t i o n s  f o r  t h e  p r a c t i c e  o f  nurses 
who work w i t h  ambulatory i n d i v i d u a l s  w i t h  COPD. 
Recommendations. 
R e ~ l i c a t i o n  o f  t h e  s tudy w i t h  a  l a r g e r  sample s i z e  and 
i n c l u s i o n  o f  a  1  a rger  number o f  v a r i a b l e s  were suggested. 
A d d i t i o n a l  recommendations were g i v e n .  
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CHAPTER I 
DIMENSIONS OF THE PROBLEM 
The Purpose of t h i s  s tudy  was t o  i n v e s t i g a t e  whether 
t h e r e  was a  d i f f e r e n c e  i n  t o t a l  serum c h o l e s t e r o l  l e v e l  as 
a  f u n c t i o n  of  s e v e r i t y  o f  d isease,  age, and gender i n  
ambula tory  i n d i v i d u a l s  w i t h  c h r o n i c  o b s t r u c t i v e  pulmonary 
d isease  (COPD). 
Disease p rog ress ion  i n  COPD i s  commonly accompanied by 
we igh t  l o s s  and muscle was t ing .  D i e t a r y  f a t  consumption 
has been encouraged by h e a l t h  ca re  p r o v i d e r s  t o  lessen  
carbon d i o x i d e  p r o d u c t i o n  which i s  a  normal by-product  o f  
ca rbohydra te  metabol ism d u r i n g  energy p r o d u c t i o n  and 
u t i l i z a t i o n  (Openbr ier  & Covey, 1987). 
Most n u t r i t i o n a l  s t u d i e s  have been d i r e c t e d  a t  
e x p l o r i n g  o p t i m a l  n u t r i t i o n  f o r  those i n d i v i d u a l s  w i t h  
c h r o n i c  l ung  d isease who a r e  a l s o  s u f f e r i n g  f rom acu te  
r e s p i r a t o r y  f a i l u r e .  S tud ies  have d iscussed n u t r i t i o n a l  
needs o f  c r i t i c a l l y  ill a d u l t s  i n  c o n j u n c t i o n  w i t h  p r o t o c o l  
f o r  success fu l  weaning f rom mechanical v e n t i l a t i o n  
(Asrnundsson & K i l b u r n ,  1969; Askanazi,  Rosenbaum, Hyman, 
S i l v e r b e r g ,  M i l i c - E m i l i ,  & K inney,  1980; Weissman & Hyman, 
1987; S c h l i c h t i g  & Sargent ,  1990).  A h i g h e r  f a t  d i e t  i s  
t h e  accepted cho ice  f o r  n u t r i t i o n a l  the rapy  i n  t h i s  
s i t u a t i o n  because o f  t h e  r e l a t i v e l y  h i g h  c a l o r i c  va lue  per  
gram of  f a t .  I n  a d d i t i o n ,  l i t t l e ,  i f  any, change i n  t h e  
r e s ~ i r a t o r y  q u o t i e n t  (RQ) r e s u l t s  from replacement o r  
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feed ing  from f a t  i n  t h i s  group (Askanaz i ,  Rosenbaum, & 
Hyman, 1980; C o v e l l i ,  B lack,  Olson, & Beekman, 1981; 
Angel i I l o ,  Bedi , Durfee, Dahl , P a t t e r s o n ,  & 0 '  Donohue, 
1985; Keim, Luby, Braun, M a r t i n ,  & D i xon ,  1986). 
On t h e  o t h e r  hand, n u t r i t i o n a l  c o u n s e l i n g  f o r  t h e  
s t a b l e  COPD i n d i v i d u a l  has n o t  been addressed. L i m i t e d  
l i t e r a t u r e  i s  a v a i l a b l e  t h a t  addresses t h e  n u t r i t i o n a l  
needs o f  ambulatory  i n d i v i d u a l s  w i t h  COPD. Few research 
s t u d i e s  have addressed r a m i f i c a t i o n s  of  h i g h  f a t  d i e t  i n  
t h i s  p o p u l a t i o n ,  whereas the  l i t e r a t u r e  abounds ~ 7 t h  
i n f o r m a t i o n  r e g a r d i n g  the  e f f e c t s  o f  f a t  i n  t h e  " t y p i c a l  " 
American d i e t  ( A n g e l i l l o ,  Bedi ,  Durfee, Dahl ,  Pa t te rson,  & 
O'Donohue, 1985; Becker & Wi lder ,  1987).  
Evidence of t h e  importance o f  e l e v a t e d  serum 
c h o l e s t e r o l  i n  t h e  pathogenesis o f  co ronary  a r t e r y  disease 
has been w e l l  documented (Sheke l le ,  Shyrock,  Paul ,  Lepper, 
Stamler ,  L i u ,  & Raynor, 1981 ) .  An e s t i m a t e d  60% of a l l  
Un i ted  Sta tes  a d u l t s  aged 20 t o  74 y e a r s  a r e  repor ted  t o  
have an e l e v a t e d  t o t a l  serum c h o l e s t e r o l  l e v e l  equal t o  o r  
g r e a t e r  than 2 0 0  rng/dL. Survey da ta  f r o m  t h i s  same twenty 
year n a t i o n a l  su rvey  have revealed a  f a l l  i n  inc idence of 
coronary h e a r t  d isease and i t s  assoc ia ted  f a t a l  events.  
The s tudy c o r r e l a t e s  t h i s  phenomenon w i t h  changes i n  t h e  
American d i e t ,  i - e . ,  l i m i t a t i o n  o f  f a t s ,  as one reason f o r  
t h e  reduc t i on  i n  c h o l e s t e r o l  l e v e l  and t h e  inc idence and 
m o r t a l i t y  f rom coronary h e a r t  d isease (Fulwood, ~ a l s b e e k ,  
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Ri fkund ,  R u s s e l - B r i e f e l ,  Muesing, LaRosa, & L i p p e l  1986). 
However, c a r d i o v a s c u l a r  d isease remains t h e  l e a d i n g  cause 
of  dea th  I n  the  u n i t e d  S t a t e s ,  accoun t i ng  f o r  approx imate ly  
45% o f  deaths f rorn a1 1  causes (Amer ican H e a r t  A s s o c i a t i o n ,  
Iowa A f f ~ l i a t e ,  1989) .  
E f f e c t i v e n e s s  i n  t h e  use o f  a h i g h e r  f a t  d ~ e t  when 
weaning a c u t e l y  ill a d u l t s  f rom mechanical  v e n t i l a t i o n  has 
prompted t h e  g e n e r a l  acceptance and use o f  c l i e n t  educa t i on  
p r o t o c o l s  aimed a t  encouraging ambu la to ry  i n d i v i d u a l s  w i t h  
COPD t o  consume a  d i e t  h i g h e r  i n  f a t  (Openbr ie r  & Covey, 
1987).  I n  l i g h t  of  what i s  known r e g a r d i n g  f a t  
consumpt ion,  t h e  r e l a t i o n s h i p  o f  e l eva ted  t o t a l  serum 
c h o l e s t e r o l  l e v e l  and imp1 i c a t i o n s  f o r  t h e  development o f  
co ronary  h e a r t  d i s e a s e  and a s s o c i a t e d  f a t a l  even ts ,  i t  
seems reasonab le  t o  q u e s t i o n  t h e  v a l i d i t y  o f  c o n t i n u i n g  t o  
educate and c o u n s e l  ambulatory i n d i v i d u a l s  w ~ t h  COPD i n  
t h i s  manner. 
L i t e r a t u r e  a s s o c i a t e d  w i t h  l i p i d s  ( c h o l e s t e r o l  and 
t r i g l y c e r i d e s )  and l ung  d isease i s  l i m i t e d ,  I t  i s  n o t  
enough t o  address  serum c h o l e s t e r o l  l e v e l s  i n  c o n j u n c t ~ o n  
w i t h  t h e  a d m i n i s t r a t i o n  and use o f  common1 y p r e s c r i b e d  
pharmaco log ica l  p r e p a r a t i o n s  f o r  t h e  t r e a t m e n t  o f  COPD 
( J e f f e r y s ,  Lessof  & ~ a t t o c k ,  1980; T i s i  , Conr ique,  
Ba r re t t -Conno r ,  8 Grundy, 1981; Lehtonen, ~ i i i k a r i ,  
S a l l  ~ n e n ,  & E l o ,  1982; Bo l t on ,  Mu1 l o y ,  Harvey,  Downs, & 
Har tog ,  1989).  The p o t e n t i  a1 p rob lem(s )  of  a p p r o p r i a t e  
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d i e t a r y  management and the  r a m i f i c a t i o n s  o f  a  h i g h  f a t  d ~ e t  
have n o t  been adequately addressed f o r  t h e  ambulatory 
p o r t i o n  o f  t h e  COPD popu la t i on .  There i s  a d i s t i n c t ~ o n  
between the  n u t r i t i o n a l  needs o f  t h e  i n d i v i d u a l  w i t h  s t a b l e  
COPD and t h e  ~ n d i v i d u a l  who i s  acu te l y  i 11 (Openbrier & 
Covey, 1987 ) . 
Purpose o f  t he  Study 
The purpose of t h i s  s tudy was t o  i n v e s t i g a t e  whether 
t h e r e  was a  d i f f e r e n c e  i n  t o t a l  serum c h o l e s t e r o l  l e v e l  as 
a  f u n c t i o n  o f  s e v e r i t y  o f  d isease, age, and gender i n  
ambulatory i n d i v i d u a l s  w i t h  COPD. 
Hypotheses 
The t h r e e  f o l l o w i n g  hypotheses were t e s t e d :  
1 .  There w i l l  be a d i f f e r e n c e  i n  t o t a l  serum 
c h o l e s t e r o l  l e v e l  when t h e  sample i s  ca tegor i zed  by 
s e v e r i t y  of  d isease. Ra t iona le :  c u r r e n t  n u t r i  t i o n a l  
m o d a l i t i e s  f o r  those w i t h  COPD i n c l u d e  consumption o f  
h i g h  f a t  d i e t s  (Openbr ier & Covey, 1987) .  
2 .  There w i l l  be a  d i f f e r e n c e  i n  t o t a l  serum 
c h o l e s t e r o l  l e v e l  when t h e  sample i s  ca tegor i zed  by 
age. R a t i o n a l e :  Prevalence f o r  e l e v a t e d  t o t a l  serum 
c h o l e s t e r o l  r i s e s  w i t h  age t o  p l a t e a u  a t  app rox~mate l y  
5 0  years of  age, except i n  o lde r  women (NCEP, 1988). 
3 .  There w i l l  be a  d i f f e r e n c e  i n  t o t a l  serum 
c h o l e s t e r o l  l e v e l  when t h e  sample i s  ca tegor i zed  by 
gender. Ra t iona le :  male gender i s  cons idered a  r i s k  
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f a c t o r  f o r  t h e  development of co rona ry  h e a r t  d i sease  
(NCEP, 1988) .  
D e f i n i t i o n  of Terms 
The f o l l o w i n g  d e f i n i t ~ o n s  were used: 
T o t a l  Serum C h o l e s t e r o l  Level 
T o t a l  serum c h o l e s t e r o l  i s  d i s t r i b u t e d  I n  a l i p o p r o t e i n  
complex and i nc ludes  t h e  sum t o t a l  o f  t h e  f o l l o w i n g  : 
H igh  Dens i t y  L i p o p r o t e i n s  (HDL), Low Dens i t y  
L i p o p r o t e i n s  (LDL), and Very  Low D e n s i t y  L i p o p r o t e i n s  
(VLDL). A n  e l e v a t e d  t o t a l  serum cho l  es te r01  l e v e l  i s  
assoc ia ted  w i t h  increased r i s k  f o r  t h e  development o f  
a t h e r o s c l e r o t i c  d isease processes,  i n  p a r t i c u l a r ,  
coronary  h e a r t  d isease (CHD). I t  i s  rep resen ted  as a  
numeric v a l u e .  The c u r r e n t  recommended va lue  o f  equal 
t o  o r  l e s s  t han  200 rng/dL was t h e  p o i n t  f o r  e v a l u a t i o n  
i n  r e l a t i o n s h i p  t o  l e v e l s  e l e v a t e d  i n  those  w i t h  COPD. 
Leve ls  g r e a t e r  than 200 mg/dL were cons ide red  t o  
rep resen t  individuals a t  r i s k  (NCEP, 1988) .  
S e v e r i t y  o f  Disease 
The degree o f  s e v e r i t y  i n  l u n g  d i s e a s e  i s  q u a n t i f i e d  I n  
p a r t  by r a t i o  p r o p o r t i o n s  s e t  by  t h e  Intermountain 
Thorac ic  S o c i e t y  (Kanner & M o r r i s ,  1 9 7 5 ) .  The 
f o l  lowing r a t i o s  r e f l e c t  f o r c e d  e x p i r a t o r y  volume i n  
one second (FEV1) compared t o  fo rced  v i t a l  c a p a c i t y  
(FVC), a r e  expressed i n  l i t e r s / s e c o n d ,  and a r e  
determined by pulmonary f u n c t i o n  t e s t i n g .  
Degree o f  Seve r i t y  FEV1 / F V C  
Normal . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  >0.69 l / sec  
" M i l d "  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .61 -0 .69  l / s e c  
"Moderate" . . . . . . . . . . . . . . . . . . . . . . . .  0 . 4 5 - 0  l/sec 
"Severe" . . . . . . . . . . . . . . . . . . . . . . . . . . .  (0.45 i / s e c  
FEV l 
The amount o f  f o r c e d  e x p i r a t o r y  a i r  moved i n  one second 
f o l l o w i n g  deep i n s p i r a t i o n ,  expressed i n  cc/second. 
FVC 
The t o t a l  amount o f  fo rced exp i r a t o r y  a i r  moved 
f o l l o w i n g  deep i n s p i r a t i o n ,  expressed i n  cc/second. 
Ambulatory I n d i v i d u a l s  
Ambulatory i n d i v i d u a l s  r e f e r  t o  those ab le  t o  c a r r y  
o u t  normal a c t i v i t i e s  o f  d a i l y  l i v i n g  w i t h  minimal 
r e s t r i c t i o n ,  e .g .  , being ab le  t o  walk independently and 
n o t  conf ined t o  bed. These i n d i v i d u a l s  are considered 
s t a b l e  a l though t hey  may r equ i r e  acute medical 
i n t e r v e n t i o n  on an e p i s o d ~ c  bas is .  
Chronic Obs t ruc t i ve  Pulmonary Disease (COPD) 
Th i s  medical d isease category i s  composed o f  the  
f o l l o w i n g  t h ree  d ~ s e a s e s :  ch ron ic  b r o n c h i t i s ,  bronchial 
asthma, and emphysema. This  category i s  c h a r a c t e r ~ z e d  
by res i s tance  t o  e x p i r a t i o n  o f  a1 r from the  lungs.  
Chronic o b s t r u c t ~ v e  pulmonary disease may a l so  be 
r e fe r r ed  t o  as ch ron i c  a i r f l o w  l i m i t a t i o n  (CAL )  o r  
c h r o n i c  o b s t r u c t i v e  lung  d isease (COLD).  
Theo re t i ca l  Bas is  o f  t h e  s tudy 
Dorothy Johnson's Behav iora l  System Model served as t h e  
t h e o r e t i c a l  bas i s  f o r  t h i s  r e t r o s p e c t i v e ,  comparat ive 
s tudy .  I n d i v i d u a l s  as behav io ra l  systems a re  made up o f  
seven subsystems. Each subsystem i s  respons ib le  f o r  
per fo rming  s p e c i f i c  t ask  f o r  t h e  system as a  whole. The 
system as a  whole operates a t  some l e v e l  of e f f i c i e n c y  and 
e f f e c t i v e n e s s  i n  o rde r  t o  m a i n t a i n  o v e r a l l  e q u i l i b r i u m  and 
dynamic s t a b i l i t y  (Johnson, 1980). 
Nurs ing  problems, ac tua l  o r  p o t e n t i a l ,  a r i s e  f rom 
system o r  subsystem d i s e q u i l i b r i u m  o r  because t h e r e  i s  a  
l e s s  t han  op t ima l  o r  non-cons t ruc t i ve  change i n  behav io ra l  
f u n c t i o n i n g .  Actua l  nu rs ing  problems i n d i c a t e  t h e  need f o r  
c e r t a i n  n u r s i n g  a c t i o n s .  P o t e n t i a l  n u r s i n g  problems may 
i n d i c a t e  t he  need f o r  p reven t i ve  n u r s i n g  a c t i o n .  The goal  
o f  n u r s i n g  a c t i o n  i s  t o  r e s t o r e ,  ma in ta in ,  o r  a t t a i n  
behav io ra l  system e q u i l i b r i u m  and s t a b i l i t y  a t  t h e  h ighes t  
p o s s i b l e  l e v e l  f o r  t h e  i n d i v i d u a l  (Johnson, 1980). 
Nu rs ing  serves as an e x t e r n a l  r e g u l a t o r y  f o r c e  which 
a c t s  t o  p reserve  t h e  e q u i l i b r i u m  and s t a b i l i t y  o f  an 
i n d i v i d u a l .  Nurs ing s e r v i c e  i s  needed when t h e r e  i s  a c t u a l  
system d i s e q u i l i b r i u m  r e s u l t i n g  i n  i l l n e s s  o r  t h e r e  i s  a  
t h r e a t  t o  an i n d i v i d u a l ' s  s o c i a l  o r  phys i ca l  h e a l t h .  The 
nurse  f unc t i ons  t o  a s s i s t  t h e  c l i e n t  i n  ach iev ing  op t ima l  
behav io ra l  f u n c t i o n i n g  by imposing e x t e r n a l  c o n t r o l  
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mechanisms, through attempts to change structural units in 
constructive directions, or through meeting the functional 
requirements of the system (Johnson, 1 9 8 0 ) .  As a result of 
these nursing services, the individual will achieve and 
maintain a degree of stability and equilibrium as evidenced 
by patterns of constructive functioning or behavior 
(~ohnson, 1961 ;  1968 ;  1974;  1978a;  1978b; 1980 ;  ~al'lace &
Coberg, 1 9 8 8 ) .  
Johnson identifies five major causes of instability or 
problems within the system as: 
1 .  Inadequate or inappropriate development of the 
system or its parts; 
2. Breakdown in internal regulatory or control 
mechanisms; 
3. Exposure to noxious influences; 
4 .  Inadequate stimulation of the system; and 
5. Lack of adequate environmental input (Johnson, 
1 9 7 8 b ) .  
Within the framework of this study, Johnson's theory 
was interpreted to substantiate the following premises. 
1 .  Current dietary management for COPD includes 
ingestion of a higher percentage of fat than would 
otherwise be considered to be "heart healthy". Lack of 
research in dietary management of the ambulatory 
individual with COPD may then contribute to an 
inappropriate development of the system or its parts. 
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2 .  Higher t o t a l  serum c h o l e s t e r o l  l e v e l s  i n  t h i s  
p o p u l a t i o n  may b e  r e f l e c t i v e  o f  increased consumption 
of  h ~ g h e r  f a t  d i e t s  i n  ambu la to ry  i n d i v i d u a l s  w i t h  
COPD.   his would c o n t r i b u t e  t o  a  breakdown i n  i n t e r n a l  
r e g u l a t o r y  o r  c o n t r o l  mechanisms. 
3. Based on research  d a t a  which i n d i c a t e s  a  s t rong  
c o r r e l a t i o n  between e l e v a t e d  t o t a l  serum c h o l e s t e r o l  
and assoc ia ted  h e a l t h  r i s k s ,  t he  i n g e s t i o n  of a  h ighe r  
f a t  d i e t  by ambulatory  i n d i v i d u a l s  w i t h  COPD may be 
considered t o  be an exposure  t o  a  noxious i n f  1 uence. 
4 .  Inadequate s t i m u l a t i o n  of the system i s  ev iden t  i n  
t h e  f o l l o w i n g  way: r e d u c t i o n  of c a l o r i e s  f rom sa tu ra ted  
f a t  and n o t  i nc reased  consumpt ion i n  t h e  i n g e s t ~ o n  o f  
c h o l e s t e r o l - c o n t a i n i n g  f o o d s  i s  f i r s t - l  ?ne therapy i n  
t h e  t rea tment  o f  e leva ted  serum chol ester01 . Exerc i  se, 
another e f f o r t  aimed a t  s u c c e s s f u l  management, i s  n o t  
general l y  p r e s c r i b e d  f o r  ambulatory  i n d i v i d u a l s  w i t h  
COPD because t h e y  are  n o t  t o l e r a n t  o f  o r  cond i t ioned 
f o r  t h e  a c t i v i t y .  
5 .  Lack o f  adequate env i ronmenta l  i n p u t  i n  t h e  form of 
app rop r ia te  n u t r i t i o n a l  c o u n s e l  i n g  f o r  t h e  ambulatory 
i n d i v i d u a l  w i t h  COPD p u t s  t h e  i n d i v i d u a l  a t  r i s k  f o r  
t h e  development o f  an e l e v a t e d  t o t a l  serum c h o l e s t e r o l  
l e v e l  and assoc ia ted  h e a l t h  r i s k s .  
The use of  t h i s  nurs ing  t h e o r y  was approp r ia te  1n 
con tex t  of t h i s  s t u d y .  Nurs i  ng care i s  requ i red  when the re  
is d isequ i l i b r ium i n  t h e  system. Chronic o b s t r u c t ~ v e  
pulmonary d isease and e leva ted  serum c h o l e s t e r o l  l e v e l s  
may, and do, cause system d i s e q u i l i b r i u m  i n  i n d i v i d u a l s .  
The goal  of nu rs ing  i n  t h i s  case i s  t o  f a c i l i t a t e  t h e  
i n d i  v i  dua l s  a t tempt  t o  rega i  n,  mai n t a i  n,  and r e s t o r e  
s t a b i l i t y  and h e a l t h .  Appropr ia te  nu rs ing  a c t i o n  would 
i n c l u d e  t h e  use o f  comprehensive assessment and 
implementat ion o f  research-based n u t r i t i o n a l  counse l ing .  
S i g n i f i c a n c e  t o  Nurs ing 
Nurses p r o v i d e  care t o  t h e  popu la t i on  o f  i n d i v i d u a l s  
w i t h  COPD. Nurs ing s tandards f o r  t he  care o f  t h e  
r e s p i r a t o r y  c l i e n t  a re  i n  p lace  ( S t a f f ,  ATS News, 1981; 
Johanson, Dungca, Ho f fme is te r ,  & Wel ls ,  1981; S i s k i n d ,  
1989).  Nurs ing  diagnoses have been developed f o r  c l i n i c a l  
p r a c t i c e  assoc ia ted  w i t h  t he  care o f  t h e  pulmonary c l i e n t  
s u f f e r i n g  f rom r e s p i r a t o r y  problems (ATS, 1981; Carpen i to ,  
1989).  
I n  a d d i t i o n ,  nurses a re  concerned about t he  l i f e s t y l e s  
o f  t h e i r  c l i e n t s ,  i n c l u d i n g  those i n d i v i d u a l s  w i t h  ch ron i c  
pulmonary d isease.  Pulmonary disease i s  a  p rog ress i ve  
d isease  process t h a t  r e s u l t s  i n  d e t e r i o r a t i o n  o f  lung 
f u n c t i o n ,  c l i e n t  l i f e s t y l e ,  and morale. I t  i s  a l s o  
g e n e r a l l y  recognized as t h e  most Common reason f o r  
premature d i s a b i l i t y  i n  a d u l t s  over t h e  age of  40, making 
t h i s  group of i n d i v i d u a l s  e l i g i b l e  f o r  a  l esse r  annual 
income payable under t he  Federal Soc ia l  S e c u r i t y  D i s a b i l i t y  
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Income Act.  The s o c r a l  significance o f  t h i s  i s  t h a t  the  
m a j o r l t y  of  monies s p e n t  t h r o u g h  t h i s  A c t  go t o  i n d i v i d u a l s  
requ i  r i n g  e a r l y  r e t i  rement f o r  medical  reasons associated 
w i t h  COPD. 
Chronic o b s t r u c t i v e  lung d i sease  has been c i t e d  as the  
f a s t e s t  growing c h r o n i c  d i sease  s t a t e  i n  America today 
( ~ e r t z m a n  & Chern iack ,  1976; Hodgkin,  Zorn, & Connors, 
1984; O'Ryan & Burns,  1984; Toevs,  Kaplan, 8 Atk i ns ,  1984; 
Berman 8 Sutton, 1986) .  An i n c r e a s i n g  number o f  p roduct ive  
a d u l t s  under t he  age o f  40 a r e  being p laced  i n  a  p o s i t i o n  
of  t r y i n g  t o  m a i n t a i n  t h e i r  c u r r e n t  employment w i thou t  
mod i f i ca t i on  f o r  energy  expend i t u re  assoc ia ted  w i t h  the 
work o f  b rea th ing  or  accep t i ng  lower energy-requi  r i n g  
p o s i t i o n s  which o f t e n  pay l e s s ,  both o f  which ca r r y  the  
r i s k  o f  increased absenteeism assoc ia ted  w i t h  chron ic  
pulmonary disease, o r  t a k i n g  e a r l y  medical  r e t i  rernent. 
Openbrier and Covey (1987 ) address n u t r i t i o n a l  needs 
assoc ia ted  w i t h  puf monary d i sease .  N u t r i t i o n a l  dep Ie t?on  
a l t e r s  r e s p i r a t o r y  f u n c t i o n  and s t r u c t u r e ,  lung defense 
mechanisms, and muscle f u n c t i o n  (Sue, 1989) .  Nursing goals  
a re  aimed a t  meet ing  energy needs  as we1 1 as p rov i d i ng  f o r  
n u t r i t i o n a l  suppor t  f o r  t i s s u e  repai  r and rep1 acement. 
These nurs ing  goa l s  a re  i n t e n d e d  t o  h e l p  the  c l i e n t  rega ln  
op t lma l  resp i  r a t o r y  f u n c t i o n  and  resume e f f e c t 1  ve breath ing  
p a t t e r n s .  Nursing i n te r ven t  i ens are dependent on the  
i n d l v l d u a l  s t a t us  of t he  c l i e n t  (Openbrier & Covey, 1987; 
DeLet te r ,  M .  C . ,  1 9 9 1  ) .  
Nurses are  i n  a  p o s i t i o n  to i n te rvene  i n  t h e  area of 
n u t r i t i o n a l  therapy and the  r a m i f i c a t i o n s  o f  d i e t  f o r  
? n d i v i d u a l s  w i t h  COPD, whether a c u t e  o r  ambulatory .  
Pulmonary rehabi  1 i t a t  i o n  programs,  pulmonary c l  i n i c s ,  
community t r i a l s ,  e t c .  are p r i m e  areas f o r  conduct ing 
f u r t h e r  research i n  d i e t a r y  management i n  the  ambul a t o r y  
COPD popu la t i on .  I n  p a r t i c u l a r ,  nurses a r e  i n  a  p o s i t i o n  
t o  study i n d i v i d u a l s  who consume h igher  l e v e l s  o f  f a t  i n  
t h e i r  d i e t  as an i n t e r v e n t i o n  aimed a t  improv ing lung 
f u n c t i o n  and t h e  rami f i c a t i o n s  f o r  p o t e n t i a l  problems 
assoc ia ted  w i t h  e l e v a t e d  serum c h o l e s t e r o l  l e v e l s .  More 
~ n f o r m a t i o n  i s  necessary r e g a r d i n g  the  t y p e  o f  d i e t  
c u r r e n t 1  y consumed b y  ambula tory  COPD p o p u l a t i o n s  as we1 1 
as t h e  t y p e  o f  d i e t  t hese  i n d i v i d u a l s  shou ld  consume f o r  
o p t i m i z i n g  pulmonary f u n c t i o n  and ma in ta in?ng  a general  
s t a t e  o f  w e l l  h e a l t h .  F i n d i n g s  o f  t h i s  s tudy  a1 low f o r  




The purpose o f  t h i s  s tudy w a s  t o  i n v e s t i g a t e  whether 
t h e r e  was a  d i f f e r e n c e  i n  t o t a l  serum c h o l e s t e r o l  l e v e l  as 
a f u n c t i o n  o f  sever; t y  of  d i s e a s e ,  age, and gender i n  
ambulatory i n d i v i d u a l s  w i t h  COPD. A review o f  t h e  
l i t e r a t u r e  s p e c i f i c a l l y  d i s c u s s e d  t h e  f o l l o w i n g  areas as 
they  p e r t a i n e d  t o  t h i s  s tudy:  n u r s i n g  theory ,  COPD, serum 
c h o l e s t e r o l ,  and p r e v i o u s  r e s e a r c h  r e l a t e d  t o  t h i s  area o f  
s tudy .  
Nurs ing Theory 
Dorothy Johnson ' s b e h a v i o r a l  system model serves as t h e  
t h e o r e t i c a l  b a s i s  f o r  t h l s  n u r s i n g  study.  The systems 
c o n s t r u c t  o f  t h i s  model i s  b a s e d  on general systems theo ry .  
The system and subsystems of t h i s  model f u n c t i o n  toge the r  
t o  ach ieve equi  1 i b r i  urn and e f f e c t ~ v e  behav io ra l  
f u n c t ~ o n i n g .  System and subsystem e q u i l i b r l u r n  r e f l e c t  
c o n s t r u c t i v e  adapta t  i o n  and a d j u s t m e n t  (Johnson, 1 9 8 0 ) .  
A l l  f o u r  dornalns ' ~ n  n u r s i n g  a r e  addressed. The i n d i v i d u a l  
and n u r s i n g  are  t h e  most c o m p l e t e l y  developed concepts,  
h e a l t h  and env i ronment  are e l l u s l v e l y  addressed. The focus 
o f  th- rs  model i s  on e f f i c i e n t  a n d  e f f e c t i v e  behav io ra l  
f u n c t i o n ~ n g .  
The i n d i v i d u a l  3s def ined  as a  behav io ra l  system t h a t  
i s  made up o f  seven ~ n t e r r e l a t e d  subsystems. Each 
subsystem 3s r e s p o n s i b l e  f o r  c a r r y i n g  o u t  i t s  own 
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s p e c i a l i z e d  tasks  f o r  t h e  system as a  whole. The seven 
subsystems i d e n t i f ~ e d  are:  
1 .  A t t a c h m e n t - a f f ~ l ~ a t i v e :  b e h a v ~ o r  t h a t  serves the  
f u n c t i o n  o f  s e c u r ~ t y ;  
2 .  Dependency: behavior r e f  ated t o  at tachment issues,  
t h a t  has as i t s  consequence approval ,  a t t e n t i o n  o r  
r e c o g n i t i o n  and phys ica l  ass is tance;  
3 .  Achievement: e x p l o r a t o r y  behav io r  t h a t  a t tempts  t o  
manipulate t h e  environment; 
4 .  Aggressive:  behavior t h a t  serves t o  s e l  f - p r o t e c t  
and preserve;  
5 .  I n g e s t i v e :  behavior t h a t  serves t o  s a t i s f y  the  
appet i t e  ; 
6 .  E l l m i n a t i v e :  b i o l o g i c  behavior of e x c r e t i o n  o f  
wastes; and 
7 .  Sexual: behavior t h a t  serves gender r o l e  and t o  
p rocrea te  and g r a t i f y  (Johnson, 1980).  
The subsystem o f  i n g e s t i o n  was t h e  focus f o r  purposes of 
t h ~ s  tudy.  
The i n d i v i d u a l ,  as a  behav io ra l  system, i s  determined 
by t h e  behav io rs  and func t i ons  e x h i b i t e d  (Johnson, 1974 ;  
1978b; 1980). On t h e  o ther  hand, these behaviors  and 
a c t ~ o n s  are  regu la ted  and c o n t r o l l e d  by the  i n d i v i d u a l  
(Johnson, 1968). The ac t i ons  o r  behav io ra l  p a t t e r n s  of an 
i n d i v i d u a l  a re  e f f o r t s  t o  ma in ta in  system i n t e g r i t y ,  
equilibrium, and manage t h e  system's relationship t o  ~ t s  
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env i  ronment ( Johnson, 1968 ; 1980 ) . 
Nurs ing i s  concerned w i t h  the  behav io ra l  problems o f  
t h e  i n d i v i d u a l  r a t h e r  than b i o l o g i c a l  f u n c t i o n s ,  though 
n u r s i n g  problems may a r i s e  i n  a r e a s  o f  human need i n c l u d i n g  
b i o l o g i c a l  needs (Johnson, 1968) .  Nurs ing  problems, r e a l  
o r  p o s s i b l e ,  a re  t h e  r e s u l t  o f  an i n d i v i d u a l ' s  l o s s  o f  
system i n t e g r i t y  o r  e q u i l i b r i u m  or  because t h e  behaviors 
e x h i b i t e d  r e f l e c t  l e s s  than o p t i m a l  f u n c t i o n i n g .  The goal 
of  nu rs ing  a c t i o n  o r  i n t e r v e n t i o n  i s  t o  a t t a i n ,  ma in ta in ,  
o r  r e s t o r e  an i n d i v i d u a l s  b e h a v i o r a l  system equi 1 i brium and 
s t a b i  1 i t y  o r  h e l p  a  person a c h i e v e  a  more op t ima l  l e v e l  o f  
f u n c t i o n i n g  w i t h  environmental  i n t e r a c t i o n s  where poss ib le  
o r  d e s i r a b l e  (Johnson, 1978a; 1978b; 1980).  Prevent ive  
n u r s i n g  a c t i o n s  a r e  i nc luded  w i t h i n  t h i s  goal  (Johnson, 
1 9 8 0 ) .  
W i t h i n  t h i s  framework, n u r s i n g  i s  d e f i n e d  as an 
e x t e r n a l  r e g u l a t o r y  f o r c e  t h a t  a s s i s t s  an i n d i v i d u a l  t o  
a c h ~ e v e  e q u i l i b r i u m  and s t a b i l i t y .  Nurs ing  s e r v i c e  i s  
needed when t h e r e  i s  a c t u a l  sys tem d i s e q u i l i b r i u m  r e s u l t i n g  
i n  an i l l n e s s  o r  when the re  i s  a t h r e a t  t o  t h e  i n d i v i d u a l ' s  
s o c i a l  o r  phys i ca l  h e a l t h .  The nurse may f u n c t i o n  t o  
a s s i s t  t h e  c l i e n t  i n  ach iev ing  o p t i m a l  behav io ra l  
f u n c t i o n i n g  by imposing a  v a r i e t y  o f  e x t e r n a l  c o n t r o l  
measures. Attempts t o  c o n s t r u c t i v e l y  change ac tua l  
s t r u c t u r a l  u n i t s  o r  meet f u n c t i o n a l  requi rements o f  t h e  
system may be made by the  nurse  (Johnson, 1980) -  One 
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example o f  an a c t u a l  ( w i t h  t h e  p o s s i b l i t y  o f  a l s o  b e i n g  a  
p o t e n t i a l )  n u r s i n g  problem m i g h t  be decreas ing s t r e s s  and 
t e n s i o n ,  whlch would u l t i m a t e l y  promote adap ta t i on  and 
system s t a b i l i t y  i n  an i n d 3 v i d u a l .  As a  r e s u l t  o f  n u r s i n g  
~ n t e r v e n t ~ o n ,  t h e  i n d i v i d u a l  w i l l  achieve,  m a i n t a i n  o r  
r e s t o r e  a  degree of s t a b i l i t y  and e q u i l i b r i u m  t o  f u n c t i o n a l  
behav io r  (Johnson, 1961; 1968; 1974; 1978a; 1978b; 1980; 
Wal lace & Coberg, 1988). 
There a re  re fe rences  t o  b o t h  i n t e r n a l  and e x t e r n a l  
environments w i t h i n  t h i s  n u r s i n g  model, though t h e  
environment i s  n o t  de f i ned .  The behav io ra l  system 
f u n c t i o n s  t o  m a i n t a ~ n  i t s  own i n t e g r i t y  and t o  manage t h e  
r e l a t i o n s h i p  t o  i t s  env i ronment .  Two i n fe rences  m l g h t  be 
drawn: 1 .  t h a t  t h e  i n t e r n a l  environment d e a l s  w i t h  
maintenance o f  " i t s  own i n t e g r i t y "  and 2 .  t h e  n o n - i n t e r n a l  
e n v ~  ronment i s  t h e  e x t e r n a l  e n v i  ronment. E i t h e r  
environment may serve  a s  a  s t i m u l u s  t h a t  would r e s u l t  7n 
systern/subsystern d i s e q u i l i b r i u m  o r  move t h e  system/subsytem 
t o  e q u i l i b r i u m  and s t a b i l i t y  (Johnson, 1980). 
H e a l t h  i s  ano ther  concept n o t  de f i ned ,  b u t  r a t h e r  
a luded t o  and desc r i bed .  I t  i s  determined by s o c i a l ,  
p s y c h o l o g i c a l ,  and p h y s ~ o l o g i c a l  f a c t o r s  based on a  h e a l t h  
p r o f e s s i o n a l  v a l u e  system (Johnson, 1978a). Johnson (1961) 
desc r i bes  h e a l t h  as a  moving s t a t e  o f  e q u i l i b r i u m  w h ~ c h  
occurs  th roughout  t h e  h e a l t h  change process. H e a l t h  
problems o r  l a c k  o f  balance i n  t h e  system are  e i t h e r  
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s t r u c t u r a l  o r  f u n c t i o n a l .  They a r7se  f r o m  t h e  sys tem 
i t s e l f  o r  f rom e n v i  ronmental  f a c t o r s .  The  f i v e  m a j o r  
causes of  i n s t a b ~ l i  t y  o r  p rob lems w i t h  t h e  system were 
d iscussed  i n  C h a p t e r  I. 
Appropr7ate  n u r s i n g  a c t i o n  may be t a k e n  when p r o p e r  
i d e n t i f i c a t i o n  o f  t h e  source o f  problems c a u s i n g  
d i s e q u ~  1 7  b r i um i n  t h e  b e h a v i o r a l  system h a s  been 
i d e n t i f i e d .  A p p r o p r i a t e  n u r s i n g  a c t i o n s  may i n c l u d e :  
r e p a i r i n g  t h e  s t r u c t u r a l  u n i t  t h r o u g h  t e a c h i n g  o r  s i m i  l a r  
a c t ~ v i  t e s ,  t e m p o r a r i  l y  impos ing e x t e r n a l  r e g u l a t o r y  o r  
c o n t r o l  measures s u c h  as l i m i t  s e t t i n g ,  and p r o v i d i n g  
e s s e n t i  a7 env i  ronmenta l  c o n d i t i o n s  o r  r e s o u r c e s  i n  v a r i o u s  
s i t u a t i o n s  (Johnson ,  1978b). 
COPD 
I n  men over  t h e  age o f  40 ,  c h r o n i c  a i r f l o w  l i m i t a t i o n  
has been documented as t h e  second most common cause o f  
permanent d i s a b i  1 i t y  (Hodgkin,  Balchum, K a s s ,  Glasen,  
M ?  1 l e r ,  Hass, Shaw, Kimbel ,  & P e t t y ,  1975 ) .  Brooks & 
Brawner ( I  981 ) s a i d  t h a t  COPD h a d  become t h e  f a s t e s t  
g row ing  h e a l t h  c a r e  problem i n  t h e  U n i t e d  S t a t e s .  
B r o n c h i t i s ,  emphysema, and asthma have b e e n  imp1 i c a t e d  7n a 
224% i nc rease  as cause  o f  death  i n  t h e  p a s t  twen ty  y e a r s .  
McDonald (1981 ) r e p o r t s  t h a t  C O P D  i s  t h e  most  common 
d l sease  f o r  which r e s p i  r a t o r y  p a t i e n t s  a r e  r e f e r r e d  f o r  
home care .  In 1982,  ch ron i c  pulmonary d i s e a s e  was t h e  
t h i r d  l e a d i n g  c a u s e  o f  death i n  t h e  U n i t e d  S t a t e s .  
18 
R e s p i r a t o r y  r e l a t e d  prob lems a r e  imp1 i c a t e d  i n  2 0 %  o f  a1 1 
p h y s i c i a n  c o n t a c t s  and 12% o f  a l l  s h o r t - t e r m  
h o s p i t a l i z a t i o n s .  Es t ima ted  d i r e c t  and i n d i r e c t  c o s t s  o f  
t hese  i l l n e s s e s  app rox~ rna te  $ 4 5  b i l l i o n  pe r  year .  
R e s p i r a t o r y  i l l n e s s  ranked  s i x t h  among c o n d i t i o n s  l ead ing  
t o  e a r l y  r e t i r e m e n t  due t o  d i s a b i  l - r t y  (ATS, 1 9 8 1  ) .  Berman 
& S u t t o n  ( 1986) r e p o r t e d  t h a t  c h r o n i c  r e s p i r a t o r y  a1 lments 
accounted f o r  more t h a n  60,000 d e a t h s  per  year i n  t h e  
U n i t e d  S ta tes  and Canada. 
Chron ic  l u n g  d i s e a s e s ,  s p e c i f  i c a l  l y  COPD, a r e  a major  
and p o t e n t  i a1 1 y c r  i pp  1 i ng group of i 1 1 nesses (McDonal d, 
1981 ) .  These a r e  c h r o n i c  d i s e a s e s  f o r  which t h e r e  a re  no 
known cu res  and t r e a t m e n t  i s  a imed a t  re1  i e f  o f  symptoms 
and rn in im~z1ng t h e  e f f e c t s  o f  t h e  d-tsease on t h e  l i f e  o f  
t h e  i n d i v i d u a l  (Dav ido ,  1981 ) .  Lertzman & Cherniack ( 1 9 7 6 )  
i d e n t i f i e d  one a im o f  therapy  t o  be p r e v e n t ~ o n  o f  t h e  
p r o g r e s s i o n  o f  t h e  unde r  1 y i  ng d i  s o r d e r .  
Ma71 & Medeiro ( 1 9 8 8 )  b e l i e v e  i n d i v i d u a l s  o f t e n  l ack  
knowledge o f  t h e  meaning o f  COPD, t h e  e f f e c t  o f  COP0 on 
pulmonary f u n c t i o n ,  and t h e  methods a v a i l a b l e  t o  c o n t r o l  o r  
manage t h e  d isease .  U n t i l  r e c e n t l y ,  i n d ~ v i d u a l s  w-rth COPD 
were veiwed as poor cand ida tes  for r e h a b i l i t a t i v e  measures 
because o f  t h e  p r o g r e s s i v e  debi  1 i t a t i n g  na tu re  o f  t h e  
d isease  (Shenkman, 1985 ) .  Ev idence  now i n d i c a t e s  t h a t  
cornprehenslve r e s p i  r a t o r y  care  Programs s i g n i f i c a n t l y  
improve an i n d i v - r d u a l s  c a p a b i l i t y  t o  c a r r y  o u t  a c t i v i t i e s  
a s s o c i a t e d  w f t h  normal ,  eve ryday  l i f e .  N u t r i t i o n a l  
educa t i on  has been i d e n t i f i e d  as one impor tan t  component o f  
such programs. E v a l u a t i o n  o f  t h e  i n d i v i d u a l s  n u t r i t i o n a l  
s t a t u s  and t h e  o u t - l i n i n g  o f  a  d i e t a r y  p r e s c r i p t i o n  based 
on s p e c i f ~ c  i n d i v i d u a l  needs has been d i r e c t l y  addressed 
(ATS, 1981).  
Pulmonary r e h a b i l i t a t i o n  h a s  become recognized as an 
a p p r o p r i a t e  t r e a t m e n t  m o d a l i t y  f o r  the  i n t e g r a t e d  
management o f  ~ n d i v i d u a l s  s u f f e r i n g  f rom ch ron l c  
r e s p i r a t o r y  i n s u f f i c i e n c y  (Le r t zman  & Cherniack,  1976). 
These t r e a t m e n t  programs have t w o  p r i n c i p a l  o b j e c t i v e s :  1  ) 
t o  c o n t r o l  and a1 l e v i a t e  as much as p o s s i b l e  t h e  symptoms 
and p a t h o p h y s i o l o g i c  c o m p l i c a t i o n s  o f  r e s p i r a t o r y  
impai rment  and 2 )  t each  t h e  i n d i v i d u a l  how t o  c a r r y  o u t  
t h e i r  a c t i v i t i e s  o f  d a i l y  1 i v i n g  o p t i m a l l y .  These 
o b j e c t i v e s  a r e  met t h rough  e d u c a t i o n  and e x e r c i s e  
components (ATS, 1981).  
Hunte r ,  Carey, & Larsh ( 1 9 8 1 )  demonstrated t h a t  w i t h  
i n c r e a s i n g  s e v e r i t y  o f  d isease ,  weight  p r o g r e s s i v e l y  
d e c l i n e s .  Asmundsson & K i l b u r n  (1969) assoc ia ted  welght  
l o s s  n o t  o n l y  w i t h  acu te  r e s p i r a t o r y  f a i l u r e  and m o r b i d i t y ,  
b u t  a l s o  w i t h  c o r  pulmonale a n d  h i g h  m o r t a l ~ t y .  
The 7 i t e r a t u r e  addresses n u t r i t i o n a l  rep1 acement and 
the rapy  i n  t h e  r e s p i r a t o r y  c l i e n t  who i s  c r i t i c a l l y  1 1 1  
(Askanaz i ,  Rosenbaum, & Hyman, 1980; C o v e l l i ,  B lack ,  Olsen, 
& Beekman, 1981; A n g e l i l l o ,  B e d i ,  Durfee,  Dahl ,  Pa t te r son ,  
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& O'Donohue, 1985; Keim, Luby, Braun, M a r t i n ,  & D ixon,  
1986; Weissman & Hyman, 1987; S c h l i c h t i g  & Sargent ,  1990). 
C o v e l l i ,  B l ack ,  Olsen,  & Beekman (1981) demonstrated t h a t  
1 a rge  carbohydra te  l o a d s  l ead  t o  a  r i s e  i n  r e s p i r a t o r y  
q u o t i e n t  (RQ) o f  >1 .0 and i n c r e a s e  carbon d i o x i d e  
p r o d u c t i o n .  T h i s  i s  i m p o r t a n t  because i t  may p r e c i p i t a t e  
r e s p i r a t o r y  a c i d o s i s .  
The RQ i s  t h e  r a t i o  o f  ca rbon  d i o x i d e  p r o d u c t i o n  t o  
oxygen consumption. Wi th  i n c r e a s e d  carbon d i o x i d e  
p r o d u c t i o n  t h e r e  i s  i nc reased  v e n t i l a t i o n ,  which may 
i n c r e a s e  t h e  r i s k  o f  development o f  r e s p i r a t o r y  f a i l u r e .  
The RQ f o r  f a t  o x i d a t i o n  i s  e q u a l  t o  0 .7 ,  p r o t e i n  0 . 8  and 
ca rbohyd ra te  ( o r  g lucose  1 . 0 ) .  F a t  i s  equal t o  8  c a l o r i e s  
p e r  gram, p r o t e i n  4 and ca rbohyd ra te  4 .  T h i s  makes f a t  an 
a p p r o p r i a t e  n u t r i e n t  s u b s t r a t e ,  w i t h  a  lower o x i d a t i o n  
number and h i g h e r  c a l o r i c  c o n t e n t  (G iovann in i .  C h i a r l a ,  
B o l d r i n i ,  & Castagneto ,  1989) .  
Askanazi ,  Rosenbaum, & Hyman (1980) b e l i e v e d  i f  t h e  
i n d i v i d u a l  was i ncapab le  o f  respond ing  t o  t h e  increased 
carbon d i o x i d e  p r o d u c t i o n ,  r e s p i r a t o r y  f a i l u r e  would 
r e s u l t .  A p p r o p r i a t e  management o f  these i n d i v i d u a l s  would 
r e q u i r e  a s h i f t  f rom ca rbohyd ra te  c a l o r ~ e s  t o  d i e t s  w i t h  
h i g h e r  f a t  c o n t e n t .  I n  r e s p i  r a t o r y  f a i  l u r e ,  n u t r i t i o n a l  
rearrangement o f  c a l o r i c  i n t a k e  would i n c l u d e  30-50% o f  
t o t a l  n o n p r o t e i n  c a l o r i e s  from f a t  sources (Askanaz i ,  
Rosenbaurn, & Hyrnan, 1980: C o v e l l i ,  B l ack ,  Olsen,  & Beekman, 
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1980).  ~ i l l e r  (1986) proposed t h a t  f a t  become t h e  d ~ e t  o f  
cho ice  because of t h e  d ~ f f i c u l t y  encountered w l t h  the  use 
of  carbohydrates as p r i n c i p a l  energy sources l n  r e s p i r a t o r y  
f a i  f u r e .  
Reines, G a i l a g k e r ,  H a l l ,  Sahn, Venus, & Wedel ( 1 9 8 9 )  
d iscussed t h e  r o l e  o f  n u t r ~ t i o n  and weaning from mechanlcal 
v e n t r l a t i o n .  I t  was i n t e r e s t i n g  t o  f i n d  t h a t  
T .  J .  Ga l lagher ,  a  p a n e l i s t  i n  t h e  d iscuss ion,  was t h e  on ly  
source found t o  s t a t e  an excess of glucose c a l o r i e s  (1800 
t o  2500 c a l o r i e s )  was no longer a  major concern i n  weaning 
t h e  d i f f i c u l t  p a t i e n t  from mechanical v e n t i l a t i o n .  
Serum Cho les tero l  
Becker & W i l d e r  ( 1 9 8 7 )  demonstrated t h a t  f a t  i n  t h e  
t y p i c a l  American d i e t  accounts f o r  approximately 40% o f  t he  
d a i l y  c a l o r i e s  consumed. Th is  Inc ludes a  significant 
amount o f  s a t u r a t e d  f a t  and c h o l e s t e r o l ,  15% and 500 mg., 
r e s p e c t i v e l y .  The recommended amount o f  t o t a l  f a t  consumed 
d a i l y  i s  l e s s  than  30%,  w i t h  l e s s  than 300 mg. of 
c h o l e s t e r o l  and l e s s  than 10% sa tu ra ted  f a t  making up t h i s  
t o t a l  f a t  amount (American Hear t  Association, 1986). The 
t y p i c a l  American d i e t  has been associated w ~ t h  h igh  l e v e l s  
o f  b lood c h o l e s t e r o l .  
Serum c h o l e s t e r o l  i s  a  wax- l ike substance t h a t  1s a  
s u b s t r a t e  f o r  hormone and b i l e  a c i d  p roduc t ion  and i s  used 
l n  t h e  syn thes i s  and r e p a i r  o f  membranes. I t  i s  the  sum of 
severa l  component p a r t s .  High dens l t y  l i p o p r o t e i n  (HDL) i s  
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programmed t o  r e t u r n  c h o l e s t e r o l  t o  t h e  l i v e r .  An 
inc reased HDL i s  a s s o c ~ a t e d  w i t h  l ess  a therogenes is ,  which 
i s  va lued i n  terms o f  card iovascu la r  h e a l t h  and decreased 
r i s k  f o r  coronary  h e a r t  d isease. Low d e n s i t y  l i p o p r o t e ~ n  
(LDL) causes damage t o  the  i n s i d e  l i n i n g  o f  t he  a r t e r ~ a l  
w a l l s  and a l s o  i nc reases  p l a t l e t  aggregat ion .  It i s  
thought  t o  be a the rogen ic .  A n  LDL t o  HDL r a t i o  o f  < 5  i s  
cons idered  t o  p l a c e  an i n d i v l d u a l  a t  low r i s k  f o r  events  
assoc ia ted  w i t h  coronary  h e a r t  d isease. Very low d e n s i t y  
l i p o p r o t e i n s  (VLDL) a re  l a r g e l y  composed o f  t r i g l y c e r i d e s  
and c o n t a i n  10% t o  1 5 %  o f  t h e  t o t a l  serum c h o l e s t e r o l  
(NCEP, 1988).  
The importance of e leva ted  serum c h o l e s t e r o l  i n  t h e  
pathogenesis  of coronary  a r t e r y  disease has been documented 
( S h e k e l l e ,  Shyrock, Pau l ,  Pepper, Stamler ,  Shuguey, & 
Raynor, 1981). Lower ing e leva ted  t o t a l  serum c h o l e s t e r o l  
l e v e l s  has been assoc ia ted  w i t h  t h e  s low ing  and even a r r e s t  
of  p rog ress ion  o f  a t h e r o s c l e r o s i s  i n  popu la t i ons  w i t h  and 
w i t h o u t  c l i n i c a l  m a n i f e s t a t i o n s  o f  coronary h e a r t  d isease. 
I n  c o n j u n c t i o n  w i t h  a  c h o l e s t e r o l  lower ing  d i e t ,  t h e  
recommendations i n c l u d e  i nc reas ing  carbohydrates f rom the  
c u r r e n t  40-50% o f  c a l o r i c  i n t a k e  t o  50-55% w i t h  an increase 
i n  complex r a t h e r  t h a n  s imple carbohydrates (Becker & 
W i l d e r ,  1987). 
Recommendations f o r  t h e  e v a l u a t i o n  and t reatment  o f  
hype r l i p i de rn ia  have been under i n v e s t i g a t i o n  f o r  some t ime 
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(Dawber, 1980;  Per ry ,  1 9 8 6 ) .  S c h r o t t  (1987) has s t a t e d  
" g e n e t i c ,  exper imenta l ,  e p i d e m i o l o g i c a l ,  and c l i n i c a l  
i n t e r v e n t i o n s  s t u d i e s  overwhelming ly  suppor t  a  causal  
r e l a t i o n s h i p  between b lood  c h o l e s t e r o l  l e v e l  e l e v a t i o n s  and 
i nc reased  frequency of co ronary  h e a r t  d isease"  ( p .  3 - 4 ) .  
Evidence f rom d i e t  t r i a l s  s t r o n g l y  suppor t  t h e  c o n t e n t i o n  
t h a t  t h e  l o w e r i n g  of b l o o d  c h o l e s t e r o l  l e v e l  and i n c r e a s ~ n g  
HDL c h o l e s t e r o l  decreases t h e  i nc i dence  o f  coronary  h e a r t  
d i sease  and s lows t h e  p r o g r e s s i o n  o f  e x i s t i n g  d isease 
( L i p i d  Research C l i n i c  Programs, 1984).  Recent m o r t a l i t y  
s t a t i s t i c s  re l eased  by NCEP and t he  American Hear t  
A s s o c i a t i o n  i n d i c a t e  a  decrease i n  age-adjusted death r a t e s  
assoc ia ted  w i t h  c a r d i o v a s c u l a r  d isease over t h e  l a s t  t e n  
years  t h a t  may, i n  p a r t ,  be r e l a t e d  t o  a  decrease i n  f a t  
consumpt ion i n  t h e  American d i e t  (NCEP, 1988;  American 
H e a r t  A s s o c i a t i o n ,  Iowa A f f i l i a t e ,  1 9 8 9 ) .  
The N a t i o n a l  C h o l e s t e r o l  Educat ion Program (1988) 
i d e n t i f i e d  e i g h t  co ronary  h e a r t  d isease f a c t o r s :  
1 . male gender; 
2 .  f a m i l y  h i s t o r y  of  premature coronary  h e a r t  d isease 
( d e f i n i t e  myocard ia l  i n f a r c t i o n  o r  sudden death before  
age 5 5  i n  a  pa ren t  o r  s i b l i n g ) ;  
3 .  c i g a r e t t e  smoking ( c u r r e n t l y  smokes more than 10 
c i g a r e t t e s  p e r  d a y ) ;  
1 
4 .  hype r tens ion ;  
5 .  ~ ~ ~ - c h o l e s t e r o ~  c o n c e n t r a t i o n  Cbelow 35 mg/dL. 
conf i rmed by repea t  measurement); 
6 .  d i a b e t e s  m e l l i t u s ;  
7 .  h i s t o r y  o f  d e f i n i t e  ce rebrovascu la r  o r  o c c l u s ~ ~ e  
p e r i p h e r a l  vascu la r  d isease;  and 
8 .  severe o b e s i t y  (equal  t o  o r  g r e a t e r  than  30% 
ove rwe igh t )  (NCEP, 1 9 8 8 ) .  
C u r r e n t  b l ood  c h o l e s t e r o l  va lues  f o r  s e l e c t i n g  a d u l t s  
a t  moderate and h l g h  r i s k  r e q u i r i n g  t rea tment  have been 
i d e n t ~ f i e d .  I n d ~ v i d u a l s  w i t h  plasma c h o l e s t e r o l  
c o n c e n t r a t i o n s  >200 mg/dL. a re  a t  r i s k  f o r  t h e  development 
o f  co ronary  a r t e r y  d isease ( R i f k i n d  & Segal,  1 9 8 3 ) .  Leve l s  
between 200-239 mg/dL i n d i c a t e  b o r d e r l i n e - h i g h  b l o o d  
c h l e s t e r o l  and those  equal  t o  o r  g r e a t e r  than 240 i n d i c a t e  
h i g h  b lood  c h o l e s t e r o l .  I n d i v i d u a l s  w i t h  a  t o t a l  serum 
c h o l e s t e r o l  l e v e l  i n  t h e  b o r d e r l i n e  group w i t h o u t  d e f i n ~ t e  
c o r n a r y  h e a r t  d i sease  o r  two o t h e r  r i s k  f a c t o r s  need 
d i e t a r y  i n f o r m a t i o n  and a  y e a r l y  measure o f  t o t a l  
c h o l e s t e r o l .  Those w i t h  b o r d e r l i n e - h i g h  o r  h i g h  l e v e l s  who 
a l s o  have two o t h e r  co ronary  r i s k  f a c t o r s ,  o r  have coronary  
d i sease  need f u r t h e r  l i p o p r o t e i n  a n a l y s i s  ( ~ e c k e r ,  Larosa,  
8 Watson, 1989). 
I t  has been shown t h a t  d i e t a r y  modification i s  t h e  
f i r s t  and p r i m a r y  t r ea tmen t  moda l i t y  f o r  i n d i v i d u a l s  w l t h  
e l e v a t e d  t o t a l  serum cho les te ro7  l e v e l s .  I t  i s  e s p e c i a l l y  
i m p o r t a n t  t o  reduce t o t a l  f a t  c a l o r i e s ,  thereby reducing 
serum c h o l e s t e r o l  l e v e l ,  i n  o rde r  t o  e f f e c t  a decrease i n  
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t h e  r i s k s  assoc ia ted  w i t h  coronary  h e a r t  d l  sease (Becker,  
Larosa,  & Watson, 1 9 8 9 ) .  
Prev lous  Research i n  COPD and To ta l  Serum Cho les te ro l  Level  
A v a ~ l a b l e  r e s e a r c h  s p e c i f i c  t o  serum l i p i d s  and lung  
d isease  i s  limited. Nonkin,  D i ck ,  & Baum ( 1 9 6 4 )  r epo r ted  
t h e r e  was a  lower  i n c i d e n c e  f o r  myocard ia l  i n f a r c t ~ o n  l n  
i n d i v i d u a l s  w ~ t h  COPD. They b e l i e v e d  t h i s  was r e l a t e d  t o  
t h e  f a c t  t h a t  t hese  i n d i v i d u a l s  were f r e q u e n t l y  
u n d e r w e ~ g h t .  The l i t e r a t u r e  reviewed i n  t h e  area o f  1  l p i d  
s tudy  f o r  t h i s  t h e s i s  proposal  d ~ d  n o t  t ake  weight  i n t o  
cons1 d e r a t i o n .  
J e f f r e y s ,  Leesso f ,  & Mat tock ( 1 9 8 0 )  were ab le  t o  show 
an e l e v a t i o n  i n  t o t a l  serum c h o l e s t e r o l  a long  w i t h  a  l a r g e  
decrease i n  HDL i n  fema les  r e c e i v i n g  p redn iso lone  therapy 
f o r  asthma ove r  a  p e r i o d  o f  approx imate ly  t h r e e  years. 
T h i s  s tudy  i n d i c a t e d  t h a t  h i g h  l e v e l s  o f  c o r t i c o s t e r o - r d s  
may i nc rease  t h e  r i s k  o f  ischaemic h e a r t  d isease i n  
pre-menopausal women. T o t a l  serum c h o l e s t e r o l  was measured 
i n  a  convenience sample o f  s i x t e e n  pre-menopausal women 
(age range 18-34) a n d  f i f t e e n  males (age range 24-38)  who 
were a l l  r e c e i v i n g  long- te rm c o r t i c o s t e r o i d  t rea tment  f o r  
pulmonary problems. A l l  were i n  r e m i s s ~ o n  a t  t h e  t ime  o f  
t h e  s tudy .  P a r t i c i p a n t s  r e c e i v i n g  t r ea tmen t  were age, sex,  
and d lsease  matched aga lns t  those  n o t  r e c e i v ~ n g  
c o r t i c o s t e r o i d s  and hea l t hy  age and sex matched c o n t r o l s .  
T i s ~ ,  Conr ique,  Barre t t -Connor ,  & Gundy ( 1 9 8 1 )  
demonst ra ted tha t  i n d i v ~ d u a l s  w i t h  emphysema had much 
h i g h e r  l e v e l s  of HDL than  t h e i r  c o n t r o l s  b y  matched p a i r  
a n a l y s i s  ( p < 0 . 0 2 ) .  T h e i r  b a s i s  f o r  c l i n i c a l  ma tch ing  
i n c l u d e d  p h y s i o l o g ~ c  c r i t e r i a  f o r  c l a s s ~ f i c a t i o n  as 
p redominan t l y  emphysema. They de te rmined  l e v e l s  o f  HDL and 
compared HDL l e v e l s  t o  h e a l t h y  matched c o n t r o l s  s i m i l a r  i n  
age, o b e s ~ t y ,  i n d e x ,  a l c o h o l  use,  smoking h i s t o r y ,  and 
r a c e .  They p o s t u l a t e d  t h a t  t h e  i n c r e a s e d  HDL may be 
a t t r i b u t e d  t o  t h e  i nc reased  work o f  b r e a t h i n g  t h a t  
emphysemati c s  e x p e r i e n c e  a n d  perhaps f r o m  t h e  e f f e c t s  o f  
d rugs .  A Spearman rank -o rde red  c o r r e l a t i o n s  o f  pulmonary 
f u n c t i o n  t e s t  w i t h  HDL showed t h e r e  was no c o r r e l a t i o n  
between t h e  l o s s  i n  pu lmonary  f u n c t i o n  and  t h e  l e v e l  o f  
HDL. T h e i r  convenience sample  o f  29  came f rom t h e  Chest 
C l i n i c  o f  t h e  Ve te rans  A d m i n i s t r a t i o n  Med i ca l  C e n t e r ,  San 
Diego,  C a l i f o r n i a .  
Lehtonen, V i i k a r i  , Sal 1 i n e n ,  & E l o  ( 1982) conducted a  
s t u d y  t o  e v a l u a t e  t h e  e f f e c t s  o f  b e t a  2 - a d r e n e r g i c  
s t i m u l a t i o n  on serum l 2 p i d s .  A f t e r  t h r e e  months o f  use o f  
s a l  butamol f a 1  b u t e r o l  ) t h e y  were a b l e  t o  show s l  i g h t l  y 
h i g h e r  l e v e l s  of t o t a l  serum c h o l e s t e r o f  and LDL, b u t  t h e  
d i f f e r e n c e s  we re  n o t  s t a t i s t i c a l  l y  s i g n i  f i c a n t .  Serum H D L  
and t r i g 1  y c e r i d e s  remained c o n s t a n t .  T h i s  s t u d y  i n v o l v e d  a 
convenience sample o f  t h i r t e e n  s u b ~ e c t s  w i t h  m i  l d  b ronch i  a1 
asthma. 
Wadehra, Chhabr ,  Gaur, Josh1 , & Agrawal  (1987  ) 
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conducted a  s tudy  o n  a b n o r m a l i t i e s  i n  l i p i d  metabo l ism i n  
men and women w i t h  asthma and r h i n i t i s  compared w i t h  
h e a l t h y  i n d i v i d u a l s .  Though t h e i r  r esea rch  d i d  n o t  address 
t o t a l  serum c h o l e s t e r o l ,  they  were a b l e  t o  demonst ra te  
h i g h e r  HDL l e v e l s ,  t h e  t y p e  r e s p o n s i b l e  f o r  p r o t e c t ~ n g  one 
from t h e  development of a t h e r o s c l e r o t i c  processes.  
U n f o r t u n a t e l y ,  t h e  sample s l z e  f o r  each o f  t h e  t h r e e  gender 
groups s t u d l e d ,  e x c e p t  as thma t i c  men ( 3 2 )  were l e s s  than  
n i n e t e e n  f o r  e i t h e r  sex.  T h e l r  convenience sample was 
chosen from a  group o f  i n d i v i d u a l s  who a t tended  an 
o u t p a t i e n t  c l i n i c a l  research  c e n t e r .  To da te ,  the s tudy  
has n o t  been r e p l i c a t e d .  
B o l t o n ,  M u l l o y ,  Harvey,  Downs, & H a r t o g  ( 1 9 8 9 )  
demonstrated s ~ g n i f i c a n t l y  h i g h e r  HDL i n  i n d i v i d u a l s  w i t h  
COPD. These s u b j e c t s  were u s i n g  ? n h a l e d  o r  n e b u l i z e d  
beta-2  a g o n i s t  t h e r a p y ,  o r a l  t h e o p h y l l i n e s ,  o r  o r a l  o r  
i n h a l e d  s t e r o i d s .  Though u t i l i z i n g  c o n t r o l  sub jec t / rnatch 
des ign ,  a  convenience sample s e l e c t i o n  process was used 
w i t h  e i g h t e e n  s u b j e c t s  p a r t i c i p a t i n g .  The same age group 
was s t u d i e d  us ing i d e n t i c a l  methods and c o n t r o l s .  Body 
mass index ,  non-smokers, and no c l i n i c a l  e v ~ d e n c e  o f  
r e s p i r a t o r y  d i sease  o r  b e i n g  on drugs i n  h e a l t h y  
i n d i v i  dua l  s was matched a g a i n s t  t h e  d i seased  s u b j e c t s .  
T h l s  s tudy  has n o t  been r e p l i c a t e d .  
Summary 
The l i t e r a t u r e  r e v ~ e w e d  i n d i c a t e d  t h a t  an e le \ ia+ed 
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t o t a l  serum c h o l e s t e r o l  l e v e l  was an i m p o r t a n t  h e a l t h  r i s k  
t o  cons ider  i n  t h e  d i e t s  o f  i n d i v i d u a l s ,  i n c l u d i n g  those 
ambulatory i n d i v i d u a l s  w i t h  COPD. Johnson 's  B e h a v i o r a l  
system model i s  an a p p r o p r i a t e  t h e o r e t i c a l  b a s i s  f o r  t h i s  
s t u d y .  ~ o h n s o n ' s  domain concepts  r e f l e c t  one way nurses 
may focus t h e i r  use of t h e  n u r s i n g  p rocess  t o  address 
c l  i e n t  needs, i n c l u d i n g  d i e t a r y  management f o r  ambul a t o r y  
i n d i v i d u a l s  w i t h  COPD. I n f o r m a t i o n  f r o m  the  l i t e r a t u r e  
rev iew suppor ted t h e  idea t h a t  h ighe r  f a t  cornsumption i n  
any i n d i v i d u a l ' s  d i e t  may l e a d  t o  an e l e v a t e d  t o t a l  serum 
c h o l e s t e r o l  l e v e l .  The i m p l i c a t i o n  f o r  h e a l t h  concerns i n  
t h e  a rea  o f  coronary  h e a r t  d i sease  assoc ia ted  w i t h  e l e v a t e d  
t o t a l  serum c h o l e s t e r o l  l e v e l  has  been documented. I t  i s  
n o t  u n r e a l i s t i c  t o  expect  t h e  same c o n c l u s i o n  t o  be drawn 
t o  those  who a r e  ambulatory i n d i v i d u a l s  w i t h  COPD. 
Unfor tunate1 y ,  t he re  was 1 i t t l e  i n f o r m a t i o n  a v a i  l a b l e  
on a p p r o p r i a t e  n u t r i t i o n a l  counsel  i ng f o r  ambulatory  
i n d i v i d u a l s  w i t h  COPD reviewed f o r  t h i s  p a r t i c u l a r  s tudy .  
I n f o r m a t i o n  f rom t h e  l i t e r a t u r e  rev iew i n d i c a t e d  t h a t  
a p p r o p r i a t e  and accepted n u t r i  t i o n a l  s u p p o r t  o f  t h e  
c r i t i c a l l y  ill pulmonary c l i e n t  focuses  on m a i n t a i n i n g  an 
adequate RQ,  c a l o r i c  i n take ,  and ba lance .  H ighe r  f a t  
i n g e s t i o n  i s  p r e s c r i b e d  i n  d i e t s  o f  t h e s e  c r i t i c a l l y  ill 
i n d i v i d u a l s .  L i t t l e  i n f o r m a t i o n  has been a v a i l a b l e  on t h e  
use of h ighe r  f a t  d i e t s  and P o s s i b l e  i m p l i c a t i o n s  
assoc ia ted  w i t h  an e levated t o t a l  serum c h o l e s t e r o l  l e v e l  
i n  ambulatory i n d i v i d u a l s  w i t h  COPD. 
A d e f i c i e n c y  i n  t h e  l i t e r a t u r e  rev iew was i d e n t i f i e d .  
~ n d i v i d u a l s  w i t h  lung d isease who may be r e q u i r e d  t o  i n g e s t  
d i e t s  h i g h e r  i n  f a t  because o f  t h e i r  d isease may have t h e i r  
h e a l t h  and we l l -be ing  compromised. The l i t e r a t u r e  does n o t  
adequa te ly  address whether o r  n o t  they may be a t  r i s k  f o r  
deve lop ing  h e a l t h  problems assoc ia ted  w i t h  e l eva ted  t o t a l  
serum c h o l e s t e r o l  l e v e l s .  Researchers and h e a l t h  ca re  
p r o v i d e r s  may be ove r l ook ing  t h e  s i g n i f i c a n c e  o f  e l eva ted  
t o t a l  serum c h o l e s t e r o l  l e v e l s  i n  t h i s  group o f  i n d i v i d u a l s  
i n  o r d e r  t o  meet t h e i r  n u t r i t i o n a l  needs w i t h o u t  
j e o p a r d i z i n g  t h e i r  pulmonary f u n c t i o n .  I t  has been 
i d e n t i f i e d  t h a t  t h e r e  i s  a  need f o r  maintenance o f  adequate 
n u t r i t i o n  i n  ambulatory i n d i v i d u a l s  w i t h  COPD. There i s  
t h e  known a s s o c i a t i o n  o f  increased coronary a r t e r y  d isease 
and c a r d i o v a s c u l a r  d isease w i t h  e leva ted  t o t a l  serum 
c h o l e s t e r o l  l e v e l s .  I t  was because of t h e  l a c k  of research 
i n  t h i s  area t h a t  t h i s  research s tudy  was done. 
CHAPTER I11 
METHODOLOGY 
The purpose of t h i s  s t udy  was t o  i n v e s t i g a t e  whether 
there was a  d i f f e r e n c e  i n  t o t a l  serum c h o l e s t e r o l  l e v e l  as 
a  f u n c t i o n  of s e v e r i t y  o f  d i sease ,  age, and gender i n  
ambula tory  i n d i v i d u a l s  w i t h  COPD. 
Approach 
An ex p o s t  f a c t o  s tudy  des ign was used s i n c e  d a t a  
c o l l e c t e d  were r e t r o s p e c t i v e  i n  n a t u r e  (Borg & G a l l ,  1983). 
The focus of  t h i s  research  was t o  i d e n t i f y  v a r i a b l e s  t h a t  
were non-man ipu la t i ve  i n  n a t u r e ,  i . e . ,  serum c h o l e s t e r o l ,  
s e v e r i t y  of l ung  d isease ,  age, and gender and then  
de te rm ine  d i f f e r e n c e s  i n  groups.  A d d i t i o n a l  d a t a  r ega rd ing  
smoking h i s t o r y  were a l s o  c o l l e c t e d .  Data were gathered 
t h r o u g h  an a u d i t  o f  medica l  records  o f  those i n d i v i d u a l s  
who had p a r t i c i p a t e d  i n  a  pulmonary r e h a b i l i t a t i o n  program 
f r o m  1986 th rough  1989. I n f o r m a t i o n  was gathered about  
t o t a l  serum c h o l e s t e r o l  l e v e l ,  t he  degree o f  s e v e r i t y  o f  
d i sease ,  age, and gender i n  ambulatory i n d i v i d u a l s  w i t h  
COPD. Medica l  records  f rom a l l  s u b j e c t s  i n  t h i s  pu rpos ive  
sample were rev iewed.  
Sample 
The medica l  records  o f  those Persons who had 
i n  a  pulmonary r e h a b i l i t a t i o n  program between 
1986-1989 were rev iewed f o r  t h e  f o l l o w i n g  c r i t e r i a .  
1 .  A medical  d iagnos is  o f  COP0 by a p h y s i c i a n ;  
2 .  P a r t i c i p a t i o n  i n  a  comprehensive pulmonary 
r e h a b i l i t a t i o n  program a t  a midwestern medica l  c e n t e r ;  
and 
3 -  of a l l  admiss ion c r i t e r i a  of t h e  program 
a t  t h e  same i n s t i t u t i o n  (see Appendix A f o r  a  
d e s c r i p t i o n  of t h e  methodology f o r  c a l i b r a t i o n  o f  
equipment used i n  Pulmonary Func t i on  Tests  (PFTs) and 
l a b o r a t o r y  procurement and a n a l y s i s  o f  serum samples) .  
A t o t a l  of  80 medical  reco rds  were a v a i l a b l e  f o r  rev iew 
i n  t h e  medica l  r eco rds  department o f  t h e  medical  c e n t e r .  
However, 1 9  medica l  reco rds  were e l i m i n a t e d  because 
d i a g n o s t i c  and l a b o r a t o r y  t e s t i n g  was completed a t  a 
h o s p i t a l  o r  h e a l t h  ca re  f a c i l i t y  o t h e r  than  t h e  h o s p i t a l  
d e f i n e d  i n  t h e  s tudy  c r i t e r i a  o r  because d a t a  were m i ss i ng .  
An a d d i t i o n a l  15 medica l  reco rds  were u n a v a i l a b l e  f o r  
e v a l u a t i o n  f o r  d a t a  c o l l e c t i o n  a t  t h e  s tudy h o s p i t a l .  The 
rema in i ng  46 medica l  reco rds  were eva lua ted  f o r  da ta  and 
t h e  d a t a  were en te red  i n t o  t h e  sample. The age and gender 
o f  t h e  s u b j e c t s  i s  shown i n  Table 1 found on page 32.  
Tab le  1 on page 32 r ep resen t s  t h e  demographic d a t a  on 
age and gender. Age was broken i n t o  15 year c a t e g o r i e s  
based on t h e  age range of t h e  sample w i t h o u t  c o n s i d e r a t i o n  
f o r  gender.  Gender was obv i ous l y  s e l f - e x p l a n a t o r y .    he 
h i g h e s t  number of  s u b j e c t s  f e l l  i n  t h e  66-75 age ca tego ry ,  
a c c o u n t i n g  f o r  39% of t h e  sample. The lowes t  percentage of 
t h e  sample f e l l  i n  t h e  76-85 age c a t e g o r y -  Females 
accoun ted  f o r  52% o f  t h e  sample, w h i l e  t h e  males 
r e p r e s e n t e d  t h e  remain ing  48%.  
Tab le  1 
Age and Gender 
A%? 
40-55 8 17% 
56-65 16 35% 
66-75 18  39% 
76-85 4 9% 
Gender 
Male 22 48% 
Fema 1 e  24  52% 
Procedure 
Approva l  f o r  t h e  s t u d y  was o b t a i n e d  f r o m  t h e  Human 
S u b j e c t s  Research Review Committees a t  b o t h  Drake 
U n i v e r s i t y  and t h e  midwestern medica l  c e n t e r  where t h e  
pulmonary r e h a b i l i t a t i o n  program was o f f e r e d .  D i r e c t  
c o n s e n t  f rom persons whose reco rds  were rev iewed was n o t  
needed as  consen t  f o r  p a r t i c i p a t i o n  i n  t h e  pulmonary 
r e h a b i l i t a t i o n  program addressed t h e  use o f  i n f o r m a t i o n  
f r o m  med ica l  r e c o r d s  f o r  t h e  purpose o f  research .  A copy 
o f  t h e  consen t  f o r  p a r t i c i p a t i o n  i n  t h e  pulmonary 
r e h a b i l i t a t i o n  program i s  i n c l u d e d  (see  ~ p p e n d i x  B ) .  
The s u b j e c t s '  c h a r t s  were rev iewed i n  t h e  medica l  
r e c o r d s  o f f i c e  a t  t h e  midwestern medica l  c e n t e r .  
Data  r e l a t e d  t o  t o t a l  serum c h o l e s t e r o l  l e v e l ,  degree of  
s e v e r i t y  of  l u n g  d isease,  age, gender,  and smoking h i s t o r y  
were c o l l e c t e d  u s i n g  t h e  fo rm found i n  Appendix C .  
F i n d i n g s  f rom t h e  medica l  r e c o r d  rev iew were r e p o r t e d  i n  
g roup form. I d e n t i t i e s  o f  t h e  s u b j e c t s  were n o t  d i s c l o s e d .  
C h o l e s t e r o l  was c a t e g o r i z e d  a c c o r d i n g  t o  t h e  American 
H e a r t  A s s o c i a t i o n ' s  (AHA) recommended l e v e l s :  low < Z O O ,  
m i d d l e  200-239, and h i g h  2240. Pulmonary f u n c t i o n  was 
c a t e g o r i z e d  a c c o r d i n g  t o  t h e  I n t e r m o u n t a i n  ~ h o r a c i c  s o c i e t y  
g u i d e l i n e s :  normal >0 .69 ,  m i l d  0.61-0.69,  moderate 
0 .45-0 .60,  and severe  <0.45.  
CHAPTER I V  
RESULTS 
The purpose o f  t h i s  s t udy  was t o  i n v e s t i g a t e  whether 
t h e r e  was a  d i f f e r e n c e  i n  t o t a l  serum c h o l e s t e r o l  l e v e l  as 
a  f u n c t i o n  o f  s e v e r i t y  o f  d i sease ,  age, and gender i n  
ambu la to ry  i n d i v i d u a l s  w i t h  COPD. The c a t e g o r i z a t i o n  of 
s u b j e c t s  by c h o l e s t e r o l  and s e v e r i t y  o f  l ung  d i sease  i s  
shown i n  Tab le  2. 
Tab le  2  
C h o l e s t e r o l  and S e v e r i t y  o f  Disease 
N % o f  Sample 
C h o l e s t e r o l  Leve l  
1  ow (200 mg/dl 1 1  24% 
m idd le  200-239 mg/dl 22 48% 
h i g h  >240 mg/d1 13 28% 
S e v e r i t y  o f  Disease 
norma 1 >0.69 5 1 1 %  
m i l d  0.61-0.69 6  13% 
moderate 0.45-0.60 14 30% 
severe  (0.45 2  1 46% 
F o u r t y - e i g h t  pe r cen t  o f  t h e  sample had serum 
c h o l e s t e r o l  l e v e l s  i n  t h e  m idd le  range,  200-239 mg/d l .  
Twenty- four  pe r cen t  o f  t h e  sample accounted f o r  c h o l e s t e r o l  
l e v e l s  (200 mg/d l .  The l a r g e s t  number o f  s u b j e c t s  (46%) i n  
t h e  s e v e r i t y  o f  d isease group was t h e  severe  d i sease  
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ca tego ry ,  t h e  s m a l l e s t  ( 1 1 % )  was the  normal category .  
Three hypotheses were t e s t e d  i n  t h i s  s tudy .  F i n d ~ n g s  
r e l a t e d  t o  each hypothes is  f o l l o w .  
~ y p o t h e s i  s One 
Hypothes is  one s t a t e d  t h a t :  There w i l l  be a  d i f f e r e n c e  
i n  t o t a l  serum c h o l e s t e r o l  l e v e l  when t h e  sample i s  
c a t e g o r i z e d  by s e v e r i t y  o f  d isease .  There was no 
s i g n i f i c a n t  d i f f e r e n c e  i n  t o t a l  serum c h o l e s t e r o l  l e v e l  
when c a t e g o r i z e d  by s e v e r i t y  o f  d isease, see Table 3 .  
Tab le  4,  on page 36, represents  r e s u l t s  f rom the  Ana lys i s  
o f  Var iance f o r  t h i s  data,  f ( 3 , 4 4 ) =  0.23, p= 0 . 8 7 7 8 .  
Hypothes is  one was n o t  suppor ted.  
Table  3 
Comparison o f  Serum Cho les te ro l  Level 
and Seve r i t y  o f  Disease 
S e v e r i t y  N Mean Cho les te ro l  S .  D.  
normal 5 213.00 mg/dl 4 8 . 6 9  
m i l d  6  228.33 mg/dl 59.40 
moderate 14 225.35 mg/dl 26.40 
severe 2  1 231.81 rnq/dl 53.32 
Hypothes i s  Two 
Hypothes is  two s t a t e d  t h a t :  There w i  1 1  be a d ~ f f e r e n c e  
i n  t o t a l  serum c h o l e s t e r o l  l e v e l  when the  sample 1s 
c a t e g o r i z e d  by age. No significant difference i n  t o t a l  
serum c h o l e s t e r o l  when the  sample was categorized by age 
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was found, see Table 5 .  T a b l e  6 on Page 3 7  r ep resen ts  
r e s u l t s  f rom t h e  Ana l ys i s  of t h e  Var iance ,  F ( 3 , 4 4 ) =  1 . 2 6 ,  
p= 0 .3006 .  Hypothesis two w a s  n o t  suppor ted .  
T a b l e  4  
Anal y s i  s o f  Var iance of Serum Chol es ter07 Level  
and Sever i t v  o f  Disease 
Source o f  Sum o f  Mean 1 e 
Var iance  d f  Squares Squares R a t i o  Level  
W i t h i n  
Groups 42 93449 .79  502 .88  0 . 2 3  0 .8778  
Between 3  1508 .65  2224.99 
Groups 
T a b l e  5 
Cornpar i s o n  o f  Serum C h o l e s t e r o l  Leve l  and Age 
Age Group N Mean C h o l e s t e r o l  S. D. 
40 -55  8 233 .25  mg/dl 34 .40  
56-65  1 6  2 4 1  . 25  mg/dl 58 .77  
66 -75  18 2 1 1 . 6 7  rng/dl 35 .40  
76 -85  4 230.50 rng/dl 43 .68  
H y p o t h e s i s  Three 
H y p o t h e s i s  t h r e e  s t a t e d  t h a t :  There w i  1 1  be a  
d i f f e r e n c e  i n  t o t a l  serum c h o l e s t e r o l  l e v e l  when t h e  sample 
1s c a t e g o r i z e d  by gender. There  was no s i g n i f  l c a n t  
d i f f e r e n c e  i n  mean c h o l e s t e r o l  l e v e l  when t h e  sample was 
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c a t e g o r ~ z e d  by gender, t ( 4 4 ) -  0.7717, p= 0.44 (see Table 7 ,  
Page 37 ) .  Hypothesis t h r e e  was n o t  suppor ted.  
Tab le  6 
A n a l y s i s  of  Va r i ance  of  Serum C h o l e s t e r o l  Level  
- and Age 
Source o f  s u m  of  Mean 1 e 
- Var i ance d f Squa res  ___ Sauares R a t i o  Level 
W i t h i n  
Groups 42 87121.50 2074.32 1.26 0.3006 
Between 3 7836 .  93 2612.31 
Groups 
Table 7 
Comparison of Serum C h o l e s t e r o l  Leve l  and Gender 
Gender N Mean Cho les te ro l  s .  _p.- 
Ma1 e 2 2  221 .86  5 1  - 5 9  
Fernal e  24 232.38 40.53 
A d d i t i o n a l  F i n d i n g s :  Smoking H i s t o r y  
Of t h e  46 c h a r t s  rev iewed ,  45 had srnok~ng h ~ s t o r i e s  
a v a i  lab' le. Two men a n d  3 women had incomplete  smoking 
h i s t o r i e s  i n  terms o f  l e n g t h  i n  years they had smoked. The 
e n t i  r e  sample had q u i t  smoking p r i o r  t o  participation i n  
t h e  pulmonary r e h a b i l i a t i o n  program. Table 8 on page 38 
rep resen ts  smoking h i  s t o r i e s  of  s u b j e c t s  f o r  whom l t  was 
a v a i l a b l e .  
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O f  t h e  46 s u b j e c t s ,  a t o t a l  o f  38 had smoking histories 
t h a t  averaged 1.45 packs per day ( P P D )  and 33 had smoked 
f o r  an average of 3 7 .  8 5  years .  Seventeen o f  t h e  24 women 
smoked. The females smoked an average o f  1 .49 PPD w i t h  an 
average of 3 7 . 7 9  y e a r s  f o r  t he  14 whose h i s t o r i e s  were 
a v a i l a b l e .  Twenty-one o f  2 2  men smoked. The males smoked 
an average of 1 .42 PPD w i t h  an average o f  37.89 years .  
Based on t h e  f i n d i n g s ,  females i n  t h e  sample smoked 
s l  i g h t l y  more t h a t  t h e  males d i d  f o r  a  s h o r t e r  p e r i o d  o f  
t i m e .  
Tab le  8 
Smoking H i s t o r i e s  
Ma1 es Fema 7 es 
Smoked 21 (96%) 1 7  (71%) 
D i d  n o t  smoke 1 unknown ( 4 % )  7 (29%) 













40-49 4  6 
30-39 8 8 
20-29 I 
< 20 1 
The range i n  years f o r  t h e  females srnok~ng was 30-47 
w i t h  a range i n  packs per  d a y  o f  l e s s  than  1 t o  more t han  
3 .  The range i n  years f o r  t h e  males smoking was 1 5 - 5 1  w i t h  
a range i n  packs p e r  day of l e s s  t h a n  1 t o  more than  t h r e e .  
I n t e r e s t i n g l y ,  bo th  groups c l u s t e r e d  around 1-2  packs per  
day smoked which i s  c o n s i s t e n t  w i t h  t h e  c u r r e n t  n a t i o n a l  
average f o r  c i g a r e t t e  consump t i on  i n  t h e  U n i t e d  S ta tes .  
CHAPTER V 
D I S C U S S I O N  
The Purpose of  t h i s  study was t o  i n v e s t i g a t e  whether 
t h e r e  was a  d i f f e r e n c e  i n  t o t a l  serum c h o l e s t e r o l  l e v e l  as 
a f u n c t i o n  o f  s e v e r i t y  o f  d isease, age, and gender ~ n  
ambulatory individuals w i t h  COPD. S t a t i s t i c a l  analysis d ~ d  
n o t  suppo r t  t h e  t h r e e  hypotheses. 
There was n o  s i g n i f i c a n t  d i f f e r e n c e  i n  t o t a l  serum 
c h o l e s t e r o l  when the  sample was ca tego r i zed  by seve r i  t y  o f  
d isease.  The f i n d i n g s  r e v e a l  46% o f  t he  sample (severe  
ca tego ry )  had a mean t o t a l  serum c h o l e s t e r o l  l e v e l  of 
2 3 2  mg/d l ,  t h e  h i g h e s t  mean i n  t h e  s e v e r i t y  o f  d7sease 
ca tegory ,  w h i l e  1 1 %  (normal  c a t e g o r y )  had a  mean t o t a l  
serum c h o l e s t e r o l  l e v e l  o f  213 mg/dl,  the  lowes t  i n  t h e  
ca tego ry .  
Perhaps t h e  l a c k  o f  s i g n i f i c a n t  d i f f e r e n c e  i s  
a t t r i b u t a b l e  t o  the  s m a l l  number o f  sub jec t s  represented i n  
bo th  t h e  serum c h o l e s t e r o l  l e v e l  and s e v e r i t y  o f  d lsease 
c a t e g o r i e s .  I t was a l s o  unknown whether o r  n o t  t he  
s u b j e c t s  consumed a  d i e t  h ~ g k  i n  f a t  as a  med ica l l y  
p r e s c r i b e d  t h e r a p e u t i c  m o d a l i t y .  I t  i s  a l s o  p o s s i b l e  t h a t  
i f  s u b j e c t s  had been encouraged t o  consume d ~ e t s  h7gher i n  
f a t ,  w i t h  some consuming more and o the rs  l e s s ,  t h a t  a 
d i f f e r e n c e  i n  i n  t h e  amount o f  f a t  consumed may have 3n 
p a r t  accounted f o r  t he  lack o f  s i g n i f i c a n t  d i f f e r e n c e -  
Perhaps smoking i n f l uenced  bo th  s e v e r i t y  of d isease and 
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c h o l e s t e r o l  l e v e l s .  It i s  a l s o  poss ib le  t h a t  t h e  work o f  
b r e a t h i n g  exper ienced by the  sub jec t s  w i t h  lung  d ~ s e a s e  
served as an aerob ic  e x e r c i s e  t h a t  produced a  c h o l e s t e r o l  
l ower ing  e f f e c t  ( T i s i , C o n r i q u e ,  Barret-Connor, & Grundy, 
1981 1 .  
There was no s i g n i f i c a n t  d i f f e rence  i n  t o t a l  serum 
c h o l e s t e r o l  l e v e l  when t h e  sample was ca tegor ized  by age. 
Serum c h o l e s t e r o l  l e v e l s  i n  t h e  sample d i d  n o t  r e f l e c t  
those found i n  t h e  gene ra l  popu la t ion .  Mean serum 
c h o l e s t e r o l  l e v e l s  i n  t h e  general  popu la t ion  a re  found t o  
be s i g n i f i c a n t l y  h ighe r  i n  each age category u n t i l  age 
45-54 i n  men and 55-64 i n  women w i t h  l e v e l s  p la teau ing  a t  
about age 50 except i n  o l d e r  women. Levels dec l i ned  w ~ t h  
advancing age a f t e r  55-64 i n  bo th  genders (Fulwood, 
Kalsbeek,  R i f k i n d ,  R u s s e l l - B r i e f e l ,  Muesing, LaRosa, & 
L i p p e l ,  1986, NCEP, 1988 ) .  The 40-55 age group ~ n  t h e  
sample, which was n o t  gender -age-spec i f~c ,  demonstrated an 
e l e v a t e d  mean t o t a l  serum c h o l e s t e r o l  l e v e l  o f  233 mg/dl.  
However, 44% o f  t h e  sample (age groups o f  56-65 and 76-85) 
demonstrated t h e  h i g h e s t  (241 mg/d l f  and t h i r d  h ighes t  (231 
rng /d l ) ,  r e s p e c t i v e l y ,  mean t o t a l  serum c h o l e s t e r o l  l e v e l s .  
T h i r t y - n i n e  percen t  ( 6 6 - 7 5  age group) o f  t he  sample 
r e f l e c t e d  a decrease i n  mean t o t a l  serum c h o l e s t e r o l  l e v e l  
(212 mg/d l ) .  I n  s p i t e  of t h i s ,  t he re  was no significant 
d l  f f e r e n c e  between t h e  age ca tegor ies .  Aga?n, smoking 
h l s t o r y  and consumption of f a t  i n  t he  d i e t  may have had 
more o f  a  r o l e  than age a l o n e .  
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There was no s i g n i f i c a n t  d ~ f f e r e n c e  i n  t o t a l  serum 
' c h o l e s t e r o l  l e v e l  when t h e  sample was categorized by 
gender. Though the  mean t o t a l  serum c h o l e s t e r o l  l e v e l s  f o r  
each gender i n  t h e  sample were h ~ g h e r  than those s t a t e d  f o r  
t h e  general  popu la t i on ,  t h e r e  was a s i m i l a r i t y  I n  t he  
e l e v a t i o n  p a t t e r n .  The o v e r a l l  mean serum c h o l e s t e r o l  
l e v e l s  i n  t h e  general  p o p u l a t i o n  for  men and women aged 
20-74 were found t o  be 211 and 215 mg/dl, r e s p e c t i v e l y  
/' 
(Fulwood, Kalsbeek, R i f k i n d ,  R u s s e l l - B r i e f e l ,  Muesing, 
LaRosa, & L i p p e l ,  1 9 8 6 ) .  Females accounted f o r  52% o f  t h e  
sample and had the  h ighe r  mean t o t a l  serum c h o l e s t e r o l  
l e v e l ,  232 mg/dl ,  i n  s p i t e  o f  t h e  f a c t  t h a t  t h e r e  was no 
i s  g n i f i c a n t  d i f f e r e n c e  between t h e  genders. Males (48% o f  
t h e  sample) had a  mean t o t a l  serum c h o l e s t e r o l  l e v e l  o f  222 
mg/dl .  Once again, smoking h i s t o r y  and consumption o f  f a t  
i n  t h e  d i e t  may have c o n t r i b u t e d  t o  t h e  va r i ance  i n  t h e  
f i n d i n g s  versus  gender a l o n e .  
A d d i t i o n a l  f i n d i n g s  r e l a t e d  t o  smoking h i s t o r y  revealed 
t h a t  females smoked f o r  a s h o r t e r  pe r i od  o f  t ime  and 
s l i g h t l y  more than t h e  males d i d .  How t h i s  v a r i a b l e  may 
have a f fec -d  s tudy r e s u l t s  was n o t  a  parameter f o r  t he  
s tudy .  Though t h e  sample had q u i t  smoking p rev ious  t o  
e n t r y  i n  t h e  pulmonary r e h a b i l l t a t l o n  program from which 
da ta  were c o l l e c t e d ,  t h e r e  was a h i s t o r y  o f  smoklng f o r  83% 
of t h e  sample. Perhaps p r e v i o u s  smoking h i s t o r y  p layed a  
4 3  
l a r g e r  r o l e  i n  t h e  development of  e i t h e r  e leva ted  t o t a l  
serum c h o l e s t e r o l  l e v e l  o r  s e v e r i t y  of d isease o r  both.  
Though no s i g n i f i c a n t  d ~ f f e r e n c e s  were es tab l i shed  i n  
t h e  s tudy ,  mean t o t a l  Serum c h o l e s t e r o l  l e v e l s  across each 
ca tego ry  eva lua ted  were e leva ted  above the  suggested l e v e l  
o f  L2Q0 W / d l  s e t  by t he  Amer~can H e a r t  A s s o c ~ a t i o n .  
Perhaps t h e  sample was no d i f f e r e n t  than the  general 
p o p u l a t i o n  when cons ide r i ng  t h e  r i s k  f o r  t h e  development of  
co ronary  h e a r t  d isease (NCEP,  1 9 8 8 ) .  A number o f  
a d d i t i o n a l  r i s k  f a c t o r s  were i d e n t i f i e d  as s t r o n g l y  
assoc ia ted  w i t h  t h e  development o f  coronary h e a r t  disease 
( N I H  Concensus Conference, 1 9 8 5 ) .  I t  was n o t  poss ib le  t o  
c o n t r o l  f o r  these  a d d i t i o n a l  v a r i a b l e s  du r i ng  the  s tudy.  
The re fo re ,  t h e  f o l l o w i n g  were n o t  parameters o f  t h e  s tudy :  
c h r o n i c  c o n d i t i o n s  such as hyper tens ion ,  o b e s i t y ,  d iabetes 
m e l l i t u s ,  p e r i p h e r a l  vascu lar  d isease,  gene t i c  components, 
~ n a c t i v i t y ,  low HDL concen t ra t i on ,  and behavior  pa t te rns .  
Any one o r  a cornb~nat ion  o f  these v a r i a b l e s  may have 
a f f e c t e d  the  f i n d i n g s  o f  e leva ted  mean t o t a l  serum 
cho7es te ro l  l e v e l s  across the  c a t e g o r i z a t i o n s  o f  the  s tudy .  
R e l a t i o n s h i p  t o  t h e  T h e o r e t i c a l  ~ o d e l  
Dorothy Johnson's Behav iora l  System Model served as t h e  
t h e o r e t i c a l  basis f o r  t h i s  n u r s i n g  s tudy.  Her f'flodel 
j d e n t i f  f e d  5 major causes o f  i n s t a b i  1 i t y  O r  problems 
t h e  s y s t e m ,  though a l l  5 may n o t  have been subs tan t i a ted  by 
t h e  s tudy .  
Perhaps the  i n g e s t i o n  of  a  d i e t  h i ghe r  i n  f a t  i n  
ambulatory i n d i v i d u a l s  w i t h  COPD may c o n t r i b u t e  t o  t he  
i n a p p r o p r i a t e  development of  h y p e r l i p i d e m l a  i n  t he  system 
(individual). ~ l e v a t e d  mean t o t a l  serum c h o l e s t e r o l  l e v e l s  
were c o n s i s t e n t  across t he  areas of  c a t e g o r i z a t i o n  i n  t h e  
s tudy .  Had da ta  r e g a r d ~ n g  f a t  consumption I n  t h e  d i e t  been 
c o l  l e c t e d ,  r e s u l t s  m i g h t  have i n d i c a t e d  t h a t  ambulatory 
i n d i v i d u a l s  w i t h  COPD were a t  an approximate r i s k  f o r  t h e  
development o f  e l e v a t e d  t o t a l  serum c h o l e s t e r o l  l e v e l s  as 
was t h e  genera l  p o p u l a t i o n .  The f i n d i n g s  of  t h e  study 
i n d i c a t e  t h e r e  a r e  e l e v a t e d  t o t a l  serum c h o l e s t e r o l  l e v e l s .  
These i n d i v i d u a l s  may be a t  i nc reased  r i s k  f o r  t h e  same 
h e a l t h  problems assoc i  a t e d  w i t h  e l  evated t o t a l  serum 
c h o l e s t e r o l  l e v e l s  as i s  t h e  genera l  popu la t i on .  A n  
example o f  t h e  i n a p p r o p r i a t e  development o f  t h e  system's 
p a r t s  i n  t h ~ s  case m i g h t  be t h e  o c c l u s i o n  o f  coronary 
vesse 1  s .  
The 1  ~ t e r a t u r e  rev iewed s u p p o r t s  the  i dea  t h a t  
i n g e s t i o n  o f  d i e t s  h i g h e r  i n  f a t  c o n t r i b u t e  t o  the 
breakdown o f  i n t e r n a l  r e g u l a t o r y  o r  c o n t r o l  mechanisms t h a t  
a r e  p h y s i o l o g i c a l f y  in p lace  f o r  t h e  management o f  plasma 
c h o l e s t e r o l  l e v e l s .  Though complete d i e t  h i s t o r ~ e s  were n o t  
ob ta ined  and anal  ysed, t o t a l  serum c h o l e s t e r o l  l e v e l s  
available f o r  d a t a  a n a l y s i s  demonstrated c o n s j s t e n t l ~  
e l e v a t e d  mean t o t a l  serum c h o l e s t e r o l  l e v e l s .  Perhaps this 
m i g h t  i n d i c a t e  t h a t  t h e r e  was a  breakdown I n  c h o l e s t e r o l  
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homeos tas is  f o r  some reason,  whether r e l a t e d  t o  s e v e r i t y  of  
l u n g  d i sease ,  age, gender,  o r  some o the r  v a r i a b l e  n o t  
addressed i n  t h e  s tudy .  
T h e  cons i s t e n t l  y e l e v a t e d  mean t o t a l  serum c h o l e s t e r o l  
l e v e l s  a c r o s s  s t u d y  c a t e g o r i e s  may i n d i c a t e  t h a t  t h e  
s u b j e c t s  exper  ienced an exposure t o  a  n o x i o u s  i n f  1 uence. 
Perhaps s e v e r i t y  o f  d i sease ,  age, gender, o r  o t h e r  nox ious 
i n f  ' luences, such  as smoking o r  t h e  o t h e r  v a r i a b l e s  
p r e v ~ o u s l y  d i scussed ,  d i d  occur i n  such a manner as t o  
c r e a t e  a n o x i o u s  s i t u a t i o n  t o  w h ~ c h  t h e  sys tem responded by 
1 n c r e a s i n g  t h e  t o t a l  serum c h o l e s t e r o l  l e v e l  . 
Lack o f  adequate e n v i  ronmental i n p u t  i n  t h e  fo rm o f  
a p p r o p r i a t e  n u t r i t i o n a l  counse l ing  f o r  ambu la to ry  
i n d i v i d u a l s  w i t h  COPD e x i s t s .  Because o f  t he  l a c k  o f  
adequate  r e s e a r c h  i n  t h i s  area,  general  i z a t i o n s  about  
n u t r i  t ? o n  for  i n d i v i d u a l s  w i t h  acute  r e s p i  r a t o r y  problems 
have been a p p l i e d  t o  i n d i v i d u a l s  w i t h  COPD. Desp i te  t he  
f a c t  t h a t  d i e t  h i s t o r i e s  were n o t  reveiwed,  c o n s i s t e n t l y  
e l e v a t e d  t o t a l  serum c h o l e s t e r o l  l e v e l s  f o u n d  i n  t h e  s tudy 
i n d i c a t e  t h a t  t h e r e  was a need t o  cons ide r  e v a l u a t ~ o n  of 
n u t r i t i o n  for  t h e  sample e s p e c i a l l y  i n  l i g h t  o f  c u r r e n t  
d 7 e t a r y  t r e a t m e n t  f o r  i n d i v i d u a l s  w i t h  e l e v a t e d  t o t a l  serum 
c h o l e s t e r o l  l e v e l s  and COPO. 
Imp1 i c a t i o n s  f o r  Nurs ing 
The r e s u l t s  of t h e  study revea led  no s i g n i f i c a n t  
d i f f e r e n c e  i n  t o t a l  serum c h o l e s t e r o l  l e v e l  as a  f u n c t i o n  
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o f  s e v e r i t y  of d isease,  age, and gender i n  ambulatory 
i n d i v i d u a l s  w i t h  COPD. However, mean t o t a l  serum 
c h o l e s t e r o l  l e v e l s  were e l e v a t e d  i n  76% o f  t h e  sample. 
C a u t i o n  must be e x e r c i s e d  i n  assuming t h a t  these 
d l  f f e r e n c e s  d o  n o t  e x i s t  i n  o t h e r  popuf a t i o n s .  Therefore,  
t h e  p r o f e s s i o n a l  nurse may want t o  cons ider  t h i s  f a c t  when 
c a r i n g  f o r  ambu la to ry  i n d i v i d u a l s  w i t h  COPD. P ro fess iona l  
nu rses  shoul  d i nc lude  assessment o f  serum chol  es te r01  
l e v e l s  i n  ambu la to ry  i n d i v i d u a l s  w i t h  COPD. Whi le t h e r e  
was no s i g n i f i c a n t  d i f f e r e n c e  i n  t o t a l  serum c h o l e s t e r o l  
l e v e l  when compared t o  s e v e r i t y  o f  d isease,  age, o r  gender, 
nu rses  must be aware o f  t h e  r e l a t i o n s h i p  o f  a d i e t  h i g h  i n  
f a t  and t h e  development o f  e l e v a t e d  t o t a l  serum c h o l e s t e r o l  
l e v e l s  a l t h o u g h  f o r  some c l i e n t s ,  t h i s  may be t h e  med ica l l y  
p r e s c r i b e d  t h e r a p e u t i c  d i e t .  In a d d i t i o n ,  r i s k  f a c t o r s  f o r  
t h e  deve lopment  o f  co ronary  h e a r t  d isease should  be 
cons ide red  i n  1  i g h t  o f  t he  changing demographics o f  COPD 
and g e n e r a l l y  accep ted  d i e t a r y  management. 
A s  a  r e s u l t  o f  t h e  c o n s i s t e n t l y  e leva ted  mean t o t a l  
serum c h o l e s t e r o l  l e v e l s ,  i t  i s  apparent t h a t  nurses need 
t o  have more comprehensive d i e t a r y  p r o t o c o l s  ava i  l a b l e  t o  
use w i t h  t h e i r  c l i e n t s .  Nurses need t o  be i nvo l ved  i n  
r e s e a r c h  a imed a t  d e f i n i n g  a p p r o p r i a t e  n u t r i t i o n a l  
management f o r  ambulatory i n d i v i d u a l s  w i t h  COPD. I ns tead  
of mere l y  c o u n s e l i n g  ambulatory  i n d i v i d u a l s  w ~ t h  COPD about 
good, ba lanced  n u t r i t i o n  and d i e t a r y  supplementat ion w i t h  
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f a t s  l n  ~ n c r e a s i n g l y  severe disease s t a t e s ,  nurses must be 
ab le  t o  PI an aPProPr7ate nutritional i n t a k e  co11aborat ive1 y  
w i t h  t h e  c l i e n t  and o the r  h e a l t h  care p r o v i d e r s .  
  he ~ m p l  i c a t i o n  f o r  t h i s  approach r e q u i r e s  nurses t o  
take  an a c t i v e  r o l e  i n  research t h a t  i d e n t i f  l e s  ac tua l  
n u t r i t i o n a 7  needs of ~ n d i v i d u a l s  w i t h  COPO. I t  would be 
Impor tan t  t o  focus on energy requ i rements  w i t h  a c t i v i t y  
l e v e l  and t he  r e s p i r a t o r y  q u o t i e n t .  Because COPD i s  be ing  
d~agnosed  more f requen t l y  and, more i m p o r t a n t l y ,  a t  an 
e a r l i e r  age, cons ide ra t ion  of e leva ted  t o t a l  serum 
c h o l e s t e r o l  l e v e l  would be another f o c u s  i ssue  s i nce  t h e  
reveiw of l i t e r a t u r e  c o n s i s t e n t l y  suppo r t s  d i e t s  h igher  i n  
f a t  as a  t he rapeu t i c  moda l i ty  f o r  ambulatory i n d i v i d u a l s  
w i t h  COPD. I n  a d d i t i o n ,  l i t e r a t u r e  speaks t o  t h e  r i s k  
assoc ia ted  w i t h  d i e t s  h igher  i n  f a t  and t h a t  f i r s t  l i n e  
therapy f o r  hyper l  ip idemia  i s  r e d u c t i o n  I n  f a t  consumption. 
I f  f a t  must be t h e  n u t r i t i o n a l  s u b s t r a t e ,  mon i t o r i ng  
c h o l e s t e r o l  l e v e l s  over t ime on t h e  h i g h  f a t  d i e t s  becomes 
impe ra t i ve  so t h a t  d i e t a r y  changes may be i n s t i t u t e d  t o  
lower serum cho les te ro l  t o  200 mg/dl o r  l e ss .  Addl tTonal  
research must be conducted I n  t he  area of what t ype  of f a t  
these i n d i v i d u a l s  should ea t  (perhaps inc reased  
po lyunsa tu ra ted  f a t ) ,  i n  what amount, how i t  can be fnade 
p l eas i ng  t o  t h e  i n d ~ v i d u a l ,  and a t  wha t  f i n a n c i a l  expense 
t o  the  c l i e n t  (DeLet te r ,  M .  C . ,  1 9 9 1 ) .  Nurses cou ld  then 
use these f i n d i n g s  1n t h e i r  d l e t  teach2ng. 
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Shere i s  a l s o  an i m p l i c a t i o n  f o r  nu rs ing  regard ing  t h e  
r o l e  smoking p lays  I n  t he  development o f  e l eva ted  serum 
c h o l e s t e r o l  and s e v e r i t y  o f  lung  d i sease .  Though i t  i s  n o t  
a new l d e a ,  t h e r e  i s  a  need f o r  p r o f e s s i o n a l  nurses t o  be 
more i n v o l v e d  i n  p reven t i ve  h e a l t h  care i n  t h e  area of  
smoklng and i t s  r e l a t i o n s h ~ p  t o  t h e  development of 
h y p e r l i p ~ d e m i a  and lung  d isease.  E i g h t y - s i x  percent  o f  t h e  
sample had smoking h i s t o r i e s ,  more females than  males 
smoked and f o r  s l i g h t l y  longer .  I n  a d d i t i o n ,  females had 
t h e  h i g h e r  mean t o t a l  serum c h o l e s t e r o l  l e v e l .  I t  i s  
t h e r e f o r e  reasonable t h a t  nurses con t i nue  t o  support  
c l i e n t ' s  e f f o r t s  a t  smoking c e s s a t i o n .  There are a  number 
o f  t h i n g s  t h a t  a re  a v a i l a b l e  f o r  c l i e n t  p a r t i c i p a t i o n  t h a t  
nurses c o u l d  f a c i l i t a t e  e i t h e r  o n  a  r e f e r r a l  bas i s  o r  
persona l  1 y :  smoking cessa t ion  c l a s s e s ,  i n d i v l  dual 
c o u n s e l i n g  f o r  smoking cessa t ion ,  and educat ion regard ing  
t h e  use o f  med i ca t i on  aimed a t  a s s i s t ~ n g  one t o  q u i t  
smoking. Nurses must be more w i l l i n g  t o  a c t i v e l y  a s s ~ s t  
those  c l i e n t s  who a re  i n t e r e s t e d  i n  s e l f - h e l p  approaches t o  
smoking c e s s a t i o n .  Awareness o f  t he  number o f  commercial 
or n o n - p r o f i t  o rgan i za t i ons ,  such  as those o f fe red  by  t h e  
American Lung Assoc ia t ion ,  Arnerc~an Hear t  ~ s s o c i a t l o n ,  o r  
American Cancer Assoc ia t ion  and t h e i r  c o s t ,  1s another way 
nurses c o u l d  a s s i s t  i n d i v i d u a l s  w i t h  t h e ~ r  e f f o r t s  a t  
smoking c e s s a t i o n .  
There were no significant d i f f e r e n c e s  found I n  this 
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s tudy  when compar ing t o t a l  serum c h o l e s t e r o l  i n  gender. 
Review o f  t h e  1 i t e r a t u r e  r e v e a l s  t h a t  o l d e r  women have 
h i g h e r  serum c h o l e s t e r o l  l e v e l s .  Perhaps t h i s  i s  normal 
f o r  women and war ran ts  no f u r t h e r  concern. Perhaps norming 
serum c h o l e s t e r o l  l e v e l s  i n  o l d e r  women should  be 
c o n s i d e r e d  i f  h ighe r  serum c h o l e s t e r o l  l e v e l s  a re  "normal "  
i n  t h i s  p a r t i c u l a r  age-gender g roup .  However, i f  t h e  
American H e a r t  Assoc ia t i on  and v a r i o u s  o the r  researchers  
have d e t e r m i n e d  t h a t  t h e r e  i s  a r e l a t i o n s h i p  between 
e l e v a t e d  serum c h o l e s t e r o l  l e v e l  and t h e  r i s k  f o r  
development of  coronary  h e a r t  d i sease ,  perhaps nurses 
shou ld  be concerned.  Again, mean t o t a l  serum c h o l e s t e r o l  
l e v e l s  f o r  each  ca tegory  researched i n  t h i s  s tudy were 
e l e v a t e d  > 2 0 0  mg/d l ,  w i t h  female s u b j e c t s  hav ing  t h e  h ighe r  
t o t a l  serum c h o l e s t e r o l  l e v e l  t h a n  t h e  male s u b j e c t s .  
L i m i t a t i o n s  of t h i s  Study 
There were severa l  1  i m i t a t i o n s  i n  t h e  s tudy ,   he 
sample was s m a l l  and one o f  convenience.  Had t h e  sample 
s i z e  been 1 a r g e r ,  a  s i g n i f i c a n t  d i f f e r e n c e  may have been 
computed because o f  a  l a r g e r  v a r i a n c e  ? n  t o t a l  serum 
c h o l e s t e r o l  l e v e l s  and sever7ty  o f  lung  disease ranges. I n  
a d d i t i o n ,  o t h e r  v a r i a b l e s  may have  i n f l uenced  t o t a l  serum 
c h o l e s t e r o l  l e v e l  and s e v e r i t y  o f  disease t h a t  were n o t  
p a r t  o f  t h e  s tudy .  There was no ~ n t e r a c t i o n  w ~ t h  t h e  
s u b j e c t s  themselves.  There were a  t o t a l  o f  80 p a r t i c i p a n t s  
I n  t h e  pulmonary rehab1 1  i t a t i o n  program between 1986 and 
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1989.  C e r t a ~ n  numbers were n o t  a v a i l a b l e  because medical  
d i a g n o s t i c s  (PFTs and serum 1 aboratory  va lues )  were n o t  
completed a t  t h e  medical c e n t e r  where t h e  program was 
completed.  I n  a d d i t i o n ,  15 medical  records were n o t  
ava i  l a b l e  f o r  review. 
Recommendations f o r  Fu r the r  Research 
There a re  a  number o f  r e l a t e d  areas t h a t  need t o  be 
researched.  T h i s  s tudy  c o u l d  be r e p l i c a t e d  i n v e s t i g a t i n g  
t h e  i n t e r e l a t i o n s h i p  among smoking h i s t o r y ,  e x e r c i s e  
h i s t o r y ,  s e v e r i t y  o f  d i s e a s e ,  c h r o n i c  d isease s t a t e s  t h a t  
may a f f e c t  t o t a l  serum c h o l e s t e r o l  l e v e l ,  HDL/LDL 
c h o l e s t e r o l  r a t i o ,  t h e  g e n e t i c  component, and behav ior  
p a t t e r n s .  Pulmonary r e h a b i l i t a t i o n  programs e x i s t  across 
t h e  Un1  t e d  S ta tes .  P r o f e s s i o n a l  nurses i n  these  programs 
a r e  i n  pr ime p o s i t i o n s  t o  r e p l i c a t e  t h i s  s tudy .  These 
s t u d i e s  would need t o  have  an increased sample s i z e  w i t h i n  
each ca tegory  s t u d i e d .  E n l a r g i n g  t he  sampling popu la t i on  
c o u l d  occur  lf c l i e n t e l e  were i d e n t i f i e d  i n  pulmonary 
med ic i ne  p r a c t i c e  o f f i c e s  where p ro fess iona l  nurses work. 
Ambulatory  i n d i v i d u a l s  w i t h  COPD cou ld  be "matched" w l t h  
pulmonary rehab i  1  i t a t i  on program p a r t i  c i  pants  t o  de te r rn~  ne 
i f  t h e r e  was a difference between the  two popu la t i ons .  
Summary 
C u r r e n t  d i e t a r y  management f o r  individuals w i t h  COPD 
i n c l u d e s  t h e  need f o r  40-50% o f  t h e  c a l o r l c  i n t a k e  t o  come 
f r o m  f a t s .  This approach p rov ides  h lgher  c a l o r l c  d e n s i t y  
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Per gram of subs t ra te  w i t h  a  lower r e s p i r a t o r y  q u o t i e n t .  
T h i s  i n  t u r n  p rov ides  the  i n d i v i d u a l  w i t h  more c a l o r i e s  a t  
a  l e s s e r  c o s t  i n  terms o f  energy r e q u i r e d  f o r  r e s p i r a t i o n  
as a  r e s u l t  of metabol ism. Review o f  the  l i t e r a t u r e ,  
however, r evea l s  t h a t  d i e t s  h i ghe r  i n  f a t ,  p a r t i c u l a r l y  
s a t u r a t e d  f a t ,  p lace  i n d i v i d u a l s  a t  r i s k  f o r  t h e  
development o f  e l eva ted  t o t a l  serum c h o l e s t e r o l  l e v e l s  t h a t  
may i n  t u r n  cause r i s k  f o r  t he  development o f  coronary 
h e a r t  d isease.  L i t t l e  research was reviewed t h a t  addressed 
t h e  i nc i dence  o r  assoc ia ted r i s k  f o r  ambulatory i n d i v i d u a l s  
w i t h  COPD f o r  e l eva ted  t o t a l  serum c h o l e s t e r o l  l e v e l s  
because o f  d i e t  therapy.  Though d i e t  h i s t o r i e s  were n o t  
p a r t  o f  t h e  research des ign,  t he  e leva ted  mean t o t a l  serum 
c h o l e s t e r o l  l e v e l s  i n  t he  ca tego r i es  s tud ied  do pose 
ques t i ons  r e l a t e d  t o  t h e  r i s k  f o r  deve lop ing o t h e r  h e a l t h  
problems assoc ia ted  w i t h  e l eva ted  serum c h o l e s t e r o l  l e v e l s .  
The purpose of t h i s  s tudy was t o  i n v e s t i g a t e  whether 
t h e r e  was a  d i f f e rence  i n  t o t a l  serum c h o l e s t e r o l  l e v e l  as 
a  f u n c t i o n  o f  s e v e r i t y  of d isease,  age, and gender i n  
ambula tory  i n d i v i d u a l s  w i t h  COPO. 
F o r t y - s i x  medical records o f  persons w i t h  COPD who 
p a r t i c i a p t e d  i n  a  pulmonary r e h a b i l i t a t i o n  program between 
t h e  years  of 1986-1989 a t  a  midwestern medical cen te r  were 
rev iewed.  Data r e l a t e d  t o  t o t a l  serum c h o l e s t e r o l  l e v e l ,  
s e v e r i t y  o f  d isease,  age, gender, and smoking h i s t o r y  were 
c o l l e c t e d .  
S t a t i s t i c a l  a n a l y s i s  o f  t h e  d a t a  r e v e a l e d  no 
s i g n i f i c a n t  d i f f e r e n c e  i n  t o t a l  serum c h o l e s t e r o l  l e v e l  
when t h e  sample was c a t e g o r i z e d  by s e v e r i t y  o f  d i sease ,  
age1 o r  gender.  T o t a l  serum c h o l e s t e r o l  l e v e l s  ranged f rom 
140-362 mg/d l .  However, mean t o t a l  serum c h o l e s t e r o l  
l e v e l s  were e l e v a t e d  >200  mg jd l  i n  a l l  c a t e g o r i e s  s t u d i e d  
and 76% o f  t h e  sample had e l e v a t e d  t o t a l  serum c h o l e s t e r o l  
l e v e l s .  A d d i t i o n a l  f i n d i n g s  r e l a t e d  t o  smoking h i s t o r y  
r e v e a l e d  t h a t  83% o f  t h e  sample had p r e v i o u s  smoking 
h i s t o r i e s .  As w e l l ,  female s u b j e c t s  smoked s l i g h t l y  more 
t h a t  t h e  males d i d  and f o r  a  l o n g e r  p e r i o d  o f  t i m e .  
Nurses a r e  i n  a  p o s i t i o n  t o  a s s i s t  ambulatory 
i n d i v i d u a l s  w i t h  COPD t o  a  h i g h e r  l e v e l  o f  w e l l n e s s  t h r o u g h  
use o f  t h e  n u r s i n g  process ,  research ,  and p r e v e n t i v e  h e a l t h  
measures. Doro thy  Johnson's  Behav io ra l  System ~ o d e l  served 
as t h e  t h e o r e t i c a l  b a s i s  f o r  t h i s  n u r s i n g  s t u d y .  Her model 
s u p p o r t e d  t h e  s tudy  even though t h e r e  were no s i g n i f i c a n t  
d i f f e r e n c e s  found w i t h i n  t h e  purpose and hypotheses as 
s t a t e d .  
Review of  t h e  l i t e r a t u r e  i n d i c a t e s  t h a t  t h e r e  i s  a 
v a l i d  r e l a t i o n s h i p  between e l e v a t e d  serum c h o l e s t e r o l  l e v e l  
and r i s k  f a c t o r s  f o r  t h e  development of  co ronary  h e a r t  
d i s e a s e  and o t h e r  h e a l t h  problems. T h i s  s tudy  seems t o  
sugges t  t h a t  t h e r e  may be reason f o r  concern f o r  ambula tory  
i n d i v i d u a l s  w i t h  COPD who may be counseled t o  consume a  
d i e t  h i g h e r  i n  f a t .  F u r t h e r  research  i n  t h i s  a r e a  may 
demons t ra te  t h a t  p r e v e n t i v e  measures a r e  an i m p o r t a n t  
a s p e c t  o f  c a r e  f o r  t h e  ambula tory  i n d i v i d u a l  w i t h  COPD. 
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APPENDICES 
APPENDIX A 
Methodology f o r  PFTs/Laboratory  
Pulmonary F u n c t i o n  T e s t i n g  a t  Medical  C e n t e r  i s  performed 
by one o f  3 R e g i s t e r e d  R e s p i r a t o r y  T h e r a p i s t s  t r a i n e d  f o r  pulmonary 
f u n c t i o n  t e s t i n g .  T h i s  g r e a t l y  d e c r e a s e s  t h e  i n c i d e n c e  o f  o p e r a t o r  e r r o r  
and v a r i a t i o n .  The t e s t s  a r e  performed on a  Could 1000 I V  A computer ized 
pulmonary f u n c t i o n  l a b o r a t o r y .  
P r i o r  t o  each  p a t i e n t ,  a s e l f - c a l i b r a t i o n  i s  performed t o  e n s u r e  p roper  
c a l i b r a t i o n  o f  i n s p i r a t o r y  and e x p i r a t o r y  f l o w  s e n s o r s .  The p a t i e n t ' s  
a g e ,  h e i g h t ,  w e i g h t ,  s e x ,  and r a c e ,  as w e l l  a s  room t e m p e r a t u r e  and 
b a r o m e t r i c  p r e s s u r e  a r e  e n t e r e d  i n t o  t h e  computer.  Knudson S t a n d a r d s  a r e  
u s e d  t o  de te rmine  t h e  p a t i e n t ' s  p r e d i c t e d  (normal) v a l u e s .  
To e n s u r e  c o n s i s t e n c y ,  pulmonary f u n c t i o n  t e s t s  a r e  performed t h e  same 
f o r  a l l  p a t i e n t s .  S p i r o m e t r y  t e s t i n g  c o n s i s t s  o f  t h r e e  t e s t s :  
1 .  Lung s u b d i v i s i o n s :  t h e  p a t i e n t  i s  i n s t r u c t e d  t o  t i d a l  b r e a t h e  f o r  
a t  l e a s t  5 b r e a t h s ,  then  s lowly exha le  a s  f a r  a s  p o s s i b l e .  b'hen t h e  
computer shows no f low,  t h e  p a t i e n t  i s  i n s t r u c t e d  t o  i n h a l e  a s  deep 
a s  p o s s i b l e .  T h i s  t e s t  g i v e s  t i d a l  volume ( V t ) ,  e x p i r a t o r y  r e s e r v e  
volume (ERV), and slow v i t a l  c a p a c i t y  (SVC). T h i s  t e s t  is r e p e a t e d  
a t  l e a s t  once t o  v e r i f y  p a t i e n t  e f f o r t  and r e l i a b i l i t y .  T h e r e f o r e ,  
2 SVC's must b e  25% of  each  o t h e r .  
2 .  Flow-volume loop :  t h i s  maneuver is p e r f o m e d  by h a v i n g  t h e  p a t i e n t  
t i d a l  b r e a t h e ,  t h e n  i n h a l e  maximally. A t  t h i s  p o i n t  t h e  p a t i e n t  i s  
i n s t r u c t e d  t o  blow t h e  a i r  o u t  of t h e i r  l u n g s  a s  h a r d  and f a s t  a s  
p o s s i b l e .  When no flow i s  seen ,  t h e  p a t i e n t  is t o l d  t o  i n h a l e  a s  
f a s t  and deep a s  p o s s i b l e .  T h i s  t e s t  g i v e s  many v a l u e s ,  t h e  mosr 
impor tan t  b e i n g  Forced v i t a l  c a p a c i t y  (FVC), f o r c e d  e x p i r a t o r y  
volume i n  1 second (FEV I ) ,  mid f low r a t e s  (FEF 25-75%),  peak 
e x p i r a t o r y  f low ( P E F ) ,  and fo rced  i n s p i r a t o r y  v i t a l  c a p a c i t y  (FIVC). 
T h i s  t e s t ,  a c c o r d i n g  t o  t h e  In te rmounta in  T h o r a c i c  S o c i e t y  (ITS) and 
t h e  American T h o r a c i c  S o c i e t y  (ATS) s t a n d a r d s  must be  preformed s o  
t h a t  a t  l e a s t  3 t e s t s  ( t h e  sum of FVC and FEV 1) a r e  w i t h i n  5% of 
one a n o t h e r .  
3 .  Maximum v o l u n t a r y  v e n t i l a t i o n  (MI'V) : f o r  t h i s  t e s t  t h e  p a t i e n t  
b r e a t h e s  f a s t  and deep f o r  10 ,  1 2 ,  o r  15 seconds.  The volume i s  
t h e n  e x t r a p o l a t e d  o u t  f o r  a  minute f o r  a  1 minute  v a l u e  ( i e .  1 2  
seconds x6 1  m i n u t e ) .  T h i s  v a l u e  i s  e s t i m a t e d  t o  be  approx imate ly  
35 t imes  t h e  FEV I .  I f  n o t ,  t h e  p a t i e n t ' s  e f f o r t  may be  poor  and 
t h e  t e s t  should be  r e p e a t e d .  However, c o n d i t i o n s  such  a s  
bronchospasm and muscle weakness must not  be o v e r l o o k e d .  
November 14 ,  7989 
E v e l y n  Schnoor,  R. N . 
Card iopu lmonary  Rehabil i tat ion Department 
1 2 1  5 Pleasant Street  
Des Moines, Iowa 50309 
Dear  Eve lyn :  
T h i s  l e t t e r  is  i n  response to  y o u r  quest ions concerning o u r  methods used fo r  
cho les tero l  tes t ing  on Chemistry-1 2 and Chemistry-1 8 pro f i les .  'The method 
t h a t  we a re  c u r r e n t l y  us ing is  a cholesterol  oxidase and cholesterol  esterase 
method. T h e  cholesterol esterase enzyme hydro lyzes the  cholesterol  es ters  
a n d  t h e n  the  cholesterol ox idase enzyme oxidizes the cholesterol  t o  produce 
h y d r o g e n  peroxide.  The  pe rox ide  is  use b y  horseradish perox idase t o  ox id ize  
a d y e  p recu rso r  to produce a color .  T h e  in tens i t y  of the  co lor  i s  p ropor -  
t iona l  t o  the  cholesterol concentrat ion.  C u r r e n t l y  th is  determination is p e r -  
formed o n  an ins t rument  cal led the  Perspect ive,  produced by Amerlcan Moni tor  
Corpo ra t i on .  We have checked t h i s  method against  another automated method 
we use  in the  Laboratory wh ich  i t s e l f  i s  referenced to  the  CDC reference 
method f o r  cholesterol analyses. T h i s  assures u s  tha t  we a r e  p r o d u c i n g  r e -  
s u l t s  wh ich  can be compared to  t h e  reference method. 
T h e  method that  we used p r i o r  t o  December f 988 was similar t o  the  c u r r e n t  
one in tha t  it was also an oxidase/esterase system. However,  t h e  i ns t rumen t  
was q u i t e  d i f f e ren t ,  and we used a SMAC I I  pr ro r  to  December 1988 .  T h i s  
i ns t rumen t  i s  made b y  Technicon Ins t rumen t  Company, and  we used it f rom 
a b o u t  hlay o f  1984 t h r o u g h  November 1988.  We cal ibrated t h e  cho les tero l  
channe l  on  tha t  system against  another  ins t rument  i n  the  L a b o r a t o r y  whrch 
i t s e l f  had been referenced against  t h e  CDC reference method f o r  cholesterol .  
T h u s ,  agaln,  we attempted t o  have o u r  cholesterol analyses as close to the 
re fe rence  method as we could. 
I hope  t h a t  these explanations have been suf f i c ien t  f o r  y o u r  needs. Should 
y o u  have  quest ions o r  des i re  add i t iona l  information, please feel f r e e  to  cal l  
me a t  t he  Labora tory  a t  
Cl in ical  Chemist 
APPENDIX B 
Consent Form 
EXPLANATION OF OUT-PATIENT REHABILTTATION PROGRAM 
You w i l l  be  p l aced  on a r e h a b i l i t a t i o n  program t h a t  w i l l  i nc lude  
p h y s i c a l  e x e r c i s e .  You w i l l  be g iven  e x p l i c i t  i n s t r u c t i o n s  
r e q a r d i n g  t h e  amount and k ind  of r e g u l a r  e x e r c i s e  you should do. 
Organized e x e r c i s e  s e s s i o n s  will be a d j u s t e d  by the  nur se  o r  
p h y s i c a l  t h e r a p i s t  i n  c o n s u l t a t i o n  wi th  t h e  phys i c i an  depending on 
your  p r o g r e s s .  You w i l l  be  given t h e  oppor tun i ty  f o r  r e - eva lua t ion  
wi th  a graded e x e r c i s e  t es t  months a f t e r  t h e  i n i t i a t i o n  
of t h e  r e h a b i l i t a t i o n  program. Other  retests may be recommended as 
needed. 
2 .  MONTTORING 
Your blood p r e s s u r e  w i l l  be  monitored a s  r equ i r ed .  You w i l l  monitor  
your  own p u l s e  r a t e  b e f o r e ,  du r ing ,  and a f t e r  each e x e r c i s e  s e s s i o n .  
I n  a d d i t i o n ,  ECG moni tor ing  of your e x e r c i s e  p r e s c r i p t i o n  w i l l  be 
performed i f  necessary .  Ear oximetry w i l l  a l s o  be u t i l i z e d  as 
necessary .  
3. RISKS AND DISCOMFORTS 
There  exists t h e  p o s s i b i l i t y  of c e r t a i n  changes o c c u r r i n g  du r ing  t h e  
e x e r c i s e  s e s s i o n s .  These inc lude  abnormal blood p r e s s u r e ,  f a i n t i n q ,  
d i s o r d e r s  o f  h e a r t  b e a t ,  and inc reased  work of b rea th ing .  Every 
e f f o r t  w i l l  be made t o  minimize them by t h e  p re l imina ry  examinat ion 
and by o b s e r v a t i o n s  du r ing  e x e r c i s e .  Emergency equipment and 
t r a i n e d  personnel  a r e  a v a i l a b l e  t o  h e l p  wi th  unusual  s i t u a t i o n s  
which may a r i s e .  
4. BENEFTTS TO BE EXPECTED 
The r e s u l t s  ob ta ined  may h e l p  i n  e v a l u a t i n g  i n  what t ypes  of 
a c t i v i t i e s  you miqht enqaqe s a f e l y  i n  your d a i l y  l i f e .  N o  assurance  
can b e  g iven  t h a t  t h e  r e h a b i l i t a t i o n  program w i l l  i n c r e a s e  your 
f u n c t i o n a l  c a p a c i t y  al though widespread exper ience  i n d i c a t e s  t h a t  
improvement is u s u a l l y  achieved.  
RESPONSIBILITY OF THE PARTICIPANT 
To g a i n  expected b e n e f i t s  you must g i v e  p r i o r i t y  t o  r e g u l a r  
a t t endance  and adherence t o  p re sc r ibed  amounts of i n t e n s i t y ,  
d u r a t i o n ,  f requency ,  p rog res s ion ,  and type  of a c t i v i t y .  
To achieve the best possible preventive health care: 
DO : Report any unusual symptom which you experience before, 
during, or after exercise, or you notice in an exercising 
colleague. 
DO NOT: A. Withhold any infonnation pertinent to symptoms from 
the rehabilitation professionals. 
B. Exceed target heart rate. 
C. Exercise when you do not feel well. 
D. Exercise within two hours after eating. 
E. Exercise after drinking alcoholic beverages. 
F. Use extremely hot shower after exercising. 
G. Undertake isometric or straining exercises. 
6. USE OF MEDICAL RECORDS 
The information which is obtained during exercise testing and while 
you are a participant in the Pulmonary Rehabilitation program will 
be treated as privileged and confidential. This infonnation is not 
to be released or revealed to any person except your referring 
physician without your written consent. The information obtained 
however, may be used for statistical analysis or scientific purpose 
with the right to privacy retained. 
7. INQUIRIES 
Any questions about the rehabilitation program are welcome. IF you 
have doubts or questions, please ask us for further explanation. 
8. FREEDOM OF CONSENT 
Your permission to engaqe in this Rehabilitation Program is 
voluntary. You are free to deny consent if you so desire, both now 
and at any point in the program. 
I acknowledge that I have read this form in its entirety or it has 
been read to me and that I understand the Rehabilitation Program in 
which I will be engaged. I accept the rules and regulations set 
forth. I consent to participate in this Rehabilitation Program. 
Signature of Patient 
Date 
APPENDIX C 
Data Collection Form 
Data Collection Form 
Subject Total Serum Severity of Age Gender Smoking 
# Cholesterol Di sease History 
Level 
